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EAR EGE 

EAGLE-STONE. A clay ironstone. iilc ; the antecedent pair acting^ the part of 

* EAKTIIS. Fifleen vcan a^o, few bases, while the consequent pair act only 

substances seemed more likejy to retain as aci(b. l*he otmjiound or the fluoric 

Ji permanent place in chemical arranKe- principle witli silica is of too mysterious a 

ments, than the solid and refractory earths, nature to be employed in this discussion, 

fkhich comnose the crust of the globe. The almost universal function which silicm 

Analysis had slio wn, that the various stony enjoys of saturating the alkaline oxides in 

or pulvendent masses, which form our the native eartliy minerals, is exhibited, in 

tnountains, valleys, and plains, might be a very striking manner, in Mr. Allan's val- 

considered as resulting from tlie combina- uable Sthoptic Tables. From his fifth to 

lion or intermixture, m various numbers his fifteenth table of analyses, the column 

and proportions, of nine primitive -earths, of silica is always complete, wliatever de- 

to which the following names were given: ficiency or variation may occur in the co- 

1. Uar>'tes. 2. Strontites. 3. Lime. 4. lumns of the earthy 6<Mf«. At least, only a 

Magnesia. 5. Alumina, or clay. 6. Silica, very few exceptions need be made for the 

T, lUucina. 8. Zirconia. 9. Yttria. oriental gems, which con/iSt of strongly ag^ 

Alkalis, acids, metallic ores, and native gregated alumina, 

metals, were supposed to be of an entirely To the above nine earthy stibstanees^ 

dissimilar constitution. Berzclius has lately added a tenth which 

The brilliant discovery by Sir H. Davy he calls thorina* f See tuil and analytU of 

in 1808, of the metallic bases of potash, soils, f 

!»oda, bant-les, strontites, and lime, subvert- Eabthi^twabi. See Pottebt. 
ed the ancient ide^ regarding the earths, £au db Luck, consists chiefly of the es* 
and taught us to regard them as all belong- sential oil of amber and the volatile alkali, 
jmr* by most probable analogies, to the me- Ecaim. Calcareous petrifactions of the 
tallic cluHS. AccordiiiG^ to an ingenious echinus, or sea hedgehog, 
auggestion of Mr. Smitnson, siIica,liowev- ErrKBVBscxircB is the commotion pro* 
cr, ought to be ranked with acids, since it duced in fluids by some part of the mass 
has the power in native mineral compounds suddenly taking the elastic form, and et» 
of neutralizing the alkaline earths, as well caping in numerous bubbles, 
a^ the common metallic oxides. Dut as EFPLOHrscKxcs is the eflfect which takes 
this property is also possessed by many place when bodies spontaneously become 
metallic oxides, it can aflbrd no evidence converted into a dry powder. It is almost 
against the metallic nature of the siliceous always occasioned by the loss of the water 
basis. Ahiinina, by the experiments of of cr}StaIll/.Btion in saline bodies. 
Ehrman, may be made to saturate lime, * Eobbatt. A sub-species of pyramidal 
producing a glass; and the triple com- gurnet. Colour reddisli-brown. Massive* 
pounds of magncsi:!, alumina, and lime, are sometimes cr}'stalUzed in rectangular foui^ 
perfectly neutral, in porcelain. We might sided prisms, with cylindrical convex late- 
therefore refer alumma as well as silica, to ml planes. The prisms are long, and deep* 
the same class with the oxides of antimony, ly longitudinaDy streaked. Shining, vitrc« 
arsenic, chromium, columbium, molybde- ous. Cleavage, twofold. Fracture, uneven. 
Bum, titanium, and tunc^stcn. Alumina, Feeblv tranuucent on the edges. Scratch- 
however, bears to silica, the ssme relation es felchipar. Brittle. Sp. gr. 3.294. It melts 
thai ozidie of antimony does tothst of sxse« into a Ipiek seoik. It occurs in a bed of 
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feldiptr Hid hornblende, »t nuUu, neu 
Eg r in BobemU.* 

Ebo*. The eggt «f hem, and of birdi 
itl genend, are compoKd of sevenl dis- 
tinct snlntsncci. 1. The ihell, or eitei^ 
n^ coating', vliich is compoaeil ol' carlio- 
iwteoflime .72, phuiphalc ol lime A ge- 
latin J. 1'he reinalnini^ .2i are perhHp* 
water. 3. A Ihin white and strong mem- 
brane, possenin^ the usual charactcTs of 
■ninul subsbuiCBB. 3. Tlie white of Ihe 
cglC. for which see AtBirva . 4. The 
;olk, which appears to ciinsist of an oil of 
the nature of fal oils, united with a portion 
of semus matter, sufficient to render it 
diffuuble in cold water, in the fbrm of an 
cmuluon, and concrescibte by heat. Yolk 
of egg IB used as the medium for render- 
ing reuni and olli diHiiublc in water. 

* KisssBiBK. Ked and brown 1 the scaly 
iron ore, and scaly manganese ore.* 

* Eliik. The oily principle of solid 
fats, so named by its t£scoverer, M. Chcf- 
rcul. Chevreul dissolva the udlow in very 
pure hot alcoliol, sepatmtes the ileiirin by 
crjs'alliiation, andihen procures the eiaVti, 
by evaporation of the spirit. But U. Bra- 
connot bas adopted ihc simpler and pro- 
bably a more exact method. By squeez- 
iog tallow between the folda of porous 
paper, the ela'in soaks into it, while the 
■lelhn remains. The paper being then 
soaked in water, and pressed, yields up its 
oily impregna.ion. Glain has very much 
the appearmnee and properties of vegeta- 
ble oil. It is liquid at the temperature of 
6U*. Its imell and colour are derived from 
the tolid fats from which it is extracted. 

Human tlcu'n is yellow, uithoul odour. 



In U. Cherreul's 7th memdr on fats, 
published in the 7[h rol of the jiidL de 
Chime el Phg'-, be gives the following as 
the compoiitioQ of the olestes from sper- 



llaiytea ■ 31J24 

Strontian - 33.18 

Oxide of lead 100.00 



-I'lie oil or oleic 

faicepi i- rrmarksbly soluble in cold > 
bol: 100 parts of which of sp gr. U.795, at 
68», dissolve 123 of the oil. When that 
oil is freed by cold from a cryslallizable 
matter, 100 parts of alcohol, sp.gr. O.ttZO, 
dissolve 149.4 of oil at the atmospberic 
temperature. II was slightly acid by the 
test of litmus, which he asciibea to the 
prcaencc of an aqueousfluid. See Fit.* 

* EiAOLiTi. A sub-species of pyra- 
midal feldspar. Colours, duck-brown, in- 
cliningto green, and flesh-red, inclining to 
gray or brown. Maaalve, and in granular 
concretions. Lustre shining and reiinou*. 
Fracture imperfect conchoidal. Faintly 
translucent. Hardness as fcldnpar. Eaailj 
fongibtc. Sp. gr, 3.6. Its powder forma 
■ jelly with acids. Before the blow-pi^ 
it melts into a milk-white ename). Its con- 
stituents are 4fi.5 silica, 30.25 ilumina, 0.75 
lime, 18 potash, 1 oxide of iron, and 2 wa- 
ter. Kinpnth. The blue is found at Laur- 
wig, and the red at Stavcrti and Friedricks- 
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L« CenTut fUttemau rf eleetrieal pJieM' 
mena. 

If we rub, with a dry hand or a silk 
handkerchirf, a glass tube, and then ap- 
pniach it to bits of paper or cotton, to 
feathers, or which is better, gold leaf, it 
will firat attract these brnlies, and then re- 
pel them. If the tube be held parallel 
to a table on which they have been laid, 
an electrical dance will be performed. If 
to the farther end of the tube we hang a 
brass ball, by a thread of linen, hemp, or a 
metallic wire, the ball will participute with 
the rubbed tube, in its mysterious powers. 
But if the ball be suspended by a conl of 
•ilk, worsted, or hair, or by a roil of glass. 
Wax or pitch, the attractive and repulsive 
▼irtue will not pass into it. 

When the atmosphere is dry, if we take 
in one hand a ro<l of glass, and in the other 
a stick of sealing wax, and after having 
rubbed them against silk or worsted, ap. 
proach one of them to a bit of gold leaf 
floating in the air, it will ftnt attract and 
then rrprl it. While the film of gr>ld is 
sci-d tu avoid ihi* contact of the rmi which 
it has touched, if we bring the other rod 
iiito its ntighbouihood, attract icm will im- 
mediately ensue; and this alternate attrac- 
tion and repuUion may be strikingly dis- 
played by placing the two excited rods at 
a'small distance asunder, with the gold 
leaf between. 

If we suspend close together, by silk 
threads, two cylinders of rush-pith', and 
touch their lower ends with either the rub- 
bed Wax or glass, the pieces of pith will 
instantl}' recede from each other at a con- 
siderable angle. If we now menly ap- 
proach to the bottom of the diverging cy- 
linders, the rod with which they had been 
to\iched, their <livergencc will increase; 
bu? if wr approach the other rotl, they 
will instantly collapse through their whole 
extent. When the rods are nibhcd in the 
dark, a lauihent light se^ms chfTused over 
them, and a pungent spark will pass into a 
knuckle brouglit near them. If the per- 
son who makes these experiments happens 
to sund on a cake of wax, or a stool with 

SI ass feet, then on rubbing the glass tube, 
e will accpiire the al>ovc attractive and 
repulsive powers; but the light bodies re- 
pelled hyihe tube. Will be atiracied by his 
o«Hi\, and vicr I'erta. Hence we see,' that 
tlic ruftkintf bcxly acquires electrical pro- 
perties, dissimilar to those acquired by the 
substances rubbed. 

Such is a sketch of the elementary phe- 
nomena of electricity. The science,' in ita 
modern augmentation, seems to compre- 
hend almost every change of the corpus- 
cular world, however miiiu:e and mygtc- 
rious, aa well aa the long rccognixcd and 
■lagiiifieent ncfieon of the atmotphcre. 



Let Qs nov take a methodical view of iheng 
as far as the limits of our work will permit. 
We shall conaider electrical phenomena 
under four heads^ 

1st, Ol the ExciTEMKHT of Electricity, 
or the various means by which the electri- 
cal equilibrium is disturbed. 

2d, Of the 7Vm ElteiridtieB, 

5<l, Of the UisTRiBUTioir of Electri- 
city. 

4th, Of the Voltaic Batterv and ita Er- 
PEC is: calorinc, or igniting; and decom- 
|iofting, or the chemical agencies of elec- 
tricity. 

Concerning the nature of the electrical 
essence, we are equally in the dark as con- 
cerning the nature of caloric. The phe- 
nomena muy be referred in both cases, 
cither to a peculiar fluid, whose particles 
arc endowed with innate idio-repulsive 
powers, or to a pccuhar aflfection of the 
molecules of common matter. 

1. 0/ Etectncai Exeiiement. 

1. The mutual friction of all solids, whe* 
ther similar or dissimilar, and of many 
fluids against solids, will invariably excite 
electrical phenomena, provided one of the 
bodies be of such a nature as to obstruct 
the speedy diflTusion of the electrical vir- 
tue. Hence wc must commence with a 
list of electrical conductora and non-con- 
ductors. 

1st, The following substances conduct 
or favnur the rapid distribution of electri- 
city. Those at the head of the list pos- 
sess a conducting power greater than that 
of Water, in the proportion of three mil- 
lions to one. 

1. Copper 16.* Saline solutions 

2. Silver 17. Animal fluids 

3. Cold 18. Sea water 

4. Iron 19. Water 

5. Tin 20. Ice and snow 

6. I^ead above 0® 

7. /inc 21. Living vegetables 
B. Platinum 22. Living animals 
9. Charcoal 2^3. Flame 

10. Plumbago 24. Smoke 

11. Strong acids 25 Vapour 

12. Soot and lamp- 26. Salts 
black 27. Rarefied air 

1.3. Metallic ores 28. Ih-y earths 

14. Metallic oxides 29. Massive minerals 

15. Dilute acids 

2d, The following is a list of electrical 
non-conductors, in tbe order of their insu- 
lating power: 

1. ShelUac trified bodies. 

2. Aml>er comprehending 

3. Resins diamond and 

4. Sulphur rrystaliiied trans- 

5. Wax parent minerals 

6. Aaphaltum & Haw ailk 

7. GUss^andaUfi- 9. Bttached tilk 
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Ift D}-ed ^Ik 19. Caoutchouc 

11, Wool, haiti and 30. Lycopodium 

fe>th«n 21. Dry cbilk uid 

IS. Dry gam Wait 

13. Dry paper, parcli- 22. Pliosphnnis 
mcnt, and 3.), Ire billow 0* of 
tealhcr Pahr. 

14. Bak(-<lvoo(],ati(] 34.aU,of whicli tlie 
<lKc<l vvi^tabtvi iknirnt ire best 

15. Kircelun 25. I>r}- in'CiUic ox- 

16. Marble idc!!, inrhiding 
ir. MaiHtiveniiTMrala fiiactl ulkulinc 

non-metallic and cartliy liy- 

18. Camphor dratea. 

Tbe ^neral arrangement of ilie above 
Uati it tolerably corrrct, ihotigh it is pm- 
bafaie thai phoiplioniii, when freed from 
adhering moiiture, would atand higher 
among inaulatar*. 



non-elect rici. But t hi adUtlnct ion ii ground - 
Icai, anil calculated to nrialcad. Every lub- 
■tancrii an electrir, orcapable by frirtion 
of elhibiling ctcL'lHcal phciinTnena. Thiia, 
if we take any of the budiei in ilic first list, 
vhich are commonly called ii on electric a, 
tat inatanci- a copper bull, and Insuliliiig it 
by a rod of any convenient aolid in the se- 
cond list, if wc rub tlie ball with a mt-Tf. of 
■ilk or woratrd, wc ahall fii>d it tn become 
electrical. It will attract and npcl liR-bl 
bodlea, and will give lucid sparks lu a fin- 
rer which approuchea it. To ucciiimt for 
IheM uppcarancet, it lias becniiild llut tlie 
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of electricity, is probably very diftereDt 
from the chain of nature.f 

There aeems to be no phyalcal quality 
eomijion to the comluclora, or lu Ilie non- 
conductors. The cryslalllne arrangement 
always introduces non-ciindiicting quali- 
ties, mure or leaa perfect, ifwe caeliide the 
melHlB. 1'lius curbun, in the pulverulent 
or filiruus form, is an exei'llvnl conductor, 
but crybtaliized in diamond, it become) an 
insulator. The same difference caisis be- 
tween water and ice; and, as is said, be- 
tween pounded and compact glsas. If 
pounded glusa be indeed a conduelor, it 
must, tmm my experiments, hv so in a verf 
imperfect degree. (il»a. resins, and fats, 
which in the solid statv are iion-conducion, 
become conductors on being melted. 

On the evolution of electricity by friction, 
i* founded the conatruction <irour common 
electrical machines. It wns tupposed at 
one time, that their action waa connected 
with the oxidizcment of the amalgjm, 
which is usually applied to the face of the 
nibber. But Sir II. Davy having mounted 
• small machine in a riaas vessel, in such a 
manner that it could be made to revolve in 
any species of gas, found that it wax active 
in hydrogen, and more active in c:irbonic 
acid, than even in the atmosphere. Indeed 
if we recollect that the friction of surface* 
of glass, silk, or scaling.wai, is sufficient 
to produce electrical uppeurancea, wc caA- 
nul luppoae oxidizemciit of metal to be es- 
sential to their production. If wc even 
iinpil a current of air, or a minule atream 
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of pure mereuryt on a plate of dry glaat, presence of oil ought to letien the effect 

ckctrical excitement will result. as it diminishes the friction. It is highW 

The electrical phenomena excited by probable that the act of crystalliiation af- 
friction, are generally so energetic, as to ways induces a change of the electrical 
require nothing but bits of any light mat- equilibrium; as the crystalline structure 
ter for their exhibition. When we have to changes the electrical relations in general, 
detect the disturbance of the electrical o. Electricity produced by evop^rarisn. 
equilibrium, occasi<med by other and fee- If on tlie cap of the gold leaf electro** 
bier causes, mure refined e/ec/rotco^'c means cope we place a small metallic cup, con- 
are required. The moMt delicate (if simple taining a little water, and drop into it a 
electroscopes consist of t«o oblong narrow red-hot cinder, the gold leaves will in- 
alips of gold leaf, suspi-ndcd from the cen- stantly -livcrge to a very considerable an- 
tre of the brass cap of a glass cylinder, gle. Or if we insulate a hot crucible of 
about 2 inches diantetcr and 6 inches long, iron, copper, silver, or porcelain, and pour 
The bottom of the cylinder khould rest in into it a few drops of water, alcohol, or 
a metallic sole; from which, on the op)>osite ether, on connecting the crucible with an 
sides, two narrow slips of tin-foil should electroscope, electrical phenomena will 
raise up the inner surface of the glass, to appear. 

the level of the middle of the pendent slips 4. Electricity produced by ditei^femeni 

of gold leaf. Coulomb's electroscope, of gas. 

which acts by the torsion of a- fibre of the It into a platinum cup, resting on the top 

silk worm, suspending in a glass esse a ho- of tlie vlectroHcope, we put a little dilute 

rizontal needle of shell lac, terminated in sulphuric acid, and then throw in some 

a little disc of gilt paper, is still more sen- iron filings, or chalk, the gold leaves will 

sible, and is much employed by the Pari- diverge, as the ciTervesccnce becomes ac- 

sian philosopliers. Aided by either of these tivc. The same thing is producible with 

instruments, we can obsen'e the excitement nitric acid and copper filings. 

of electrical phenomena in the following 5. Electricity produced by disruption of 

cases, independent of friction. a solid body. 

*i. In the fumon of inflammable b(xlies. If we suddenly tear asunder plates of 
If we pour melted sulphur into an insulated mica, break across a stick of sca1ing-wax» 
metallic cup, we shall find after it concretes, cleave up a piece of dry and warm wood, 
tliat the sulphur and cup will be both elcc- or scrape its surface with window glass, 
trified; the former with the vitreous, the or finally cause a l>it of unanncalcd glass* 
latter with the resinous elcctricit); or such as a Prince Hupert's drop, to fly asun- 
sometimes n-vcrsely. But .Messrs. Van der by snapping ofi a bit of its tail, the 
Marum ami Troostwyck, from a series of electrical e((uilibrium will be disturbed, 
experiments which they made on a numlicr Mont of these cases may, however, be pro- 
of bodies, were led to conclude that the bably referred to friction among the mole- 
electricity was pnxluced in such cases as culx To the same head we may also refer 
the above, eithcrbyuhe friction fmm change the electricity excited by sifting various 
of bulk, when the melted matter concretes, powders and metallic filings througli a me- 
or from the friction which the electrical tallic sieve, or by dropping them on insu- 
bo<lies undergo, when they spread up(m the latcd plates. 

surfaces of other bodies, upon which they 6. Electricity excited by change of tem- 

are poured in the liouid state. When gla- perature. 

cia! piiosphoric aciu congeal;*, and when M. Ilaiiy made the important discovery, 
calomel concretes in sublimation, electrical that the property of exhibiting electrical 
phenomena are produced. The experi- phenomena by heat, belongs to those crys- 
ments of Henly on the electricity excited tals only whose forms are not symmetrical; 
during the concretion of melted chocolate, that is to say, of which one extremity or 
do not seem easily explicable on the prin- side docs not correspond with tlie opposite, 
riplc of friction. When it is cooled in the Thus, for example, the variety of tourma- 
lin prfns into whirli it is first received, the line which he calls uogone, a prismatic 
elect! icily ih strong, and continues for some crystal of nine sides, terminated at one end 
time atu r it is rfnio\e<l. When it is again with a three-sided, and at the other with a 
mettL-d and allow «.d to cool, the electrical six-sided pyramid, when exposed to the 
virtue is restored, but not to its former temperature of 108* Pahr. shows no sign 
strength. After the third or fimrth fusion, of electricity, iliit if we plunge it for some 
the electricity becomes extremely weak, minutes into boiling water, and taking it 
When the chocolate in mixed with a little out with small forceps, by the middle of 
olive oil before it is poured out of the pan, the prism, present it to the cap of theelec- 
it then becomes stiongi\ electrical. Now troscope, or to a pith ball pendulum, al- 
in so farasfriction is concerned, we should ready chaiged with a known electricityp 
have the electrical piicnomena as decided we shkil find it will attract it with one of 
■t the fourth fu»ion« as the first; and tlic its polcv^ anl repel with l|ic other. The 

f 
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Ihree-Mded pyramid poaieuef the Mainotu, 
and the liz-aided the Titreoiu eleclricit]'. 
Althougli an elevation of temperature be 
iieceMU7 to devclope this propertjp, it ii 
not needed for ill muntcnsnce. It will con- 
tinue electrical for lii houn afler iti teoi' 
peralure hw fallen to the furmer point, ea- 
peciaily if it be laid on an iniuUting lup- 
port. In fact it losea iti electricity, mure 
•lowlj than a piece of ^taai, in aimilar cir- 



Thii property of at(racttn|; li{^>t bodiei 
when henlMl, wat rcco^ized t^ the an- 
cientB in tourmaline, wliich wa* probably 
tlleir lytKuHum. 1'hc Uittch in Ceylon ^ve 
it the name of Jithenirikktr, from ila at- 
tracting the aihcs, when a piece of it wai 
laid near the fire. It appears that a iieat 
above 313*, impain ita elccirical activity; 
and that it it aome lime before it recover* 
it* priitine virtue- When (he tourmaline 
U hirjre, it is capU>le of emitting flaihea of 
electrical liKht. The Brazilian or Sibcriin 
topaz exhibits the same plieiuimena by 
being alightly heated. 'I'lie topaici of Sax- 
ony, aad the blue topal nf Alwrdeensliire, 
arc electrical only by friution. Rorarite, 
ineaotype, and cryatallized calamine, poi- 
ae*i similar properties of becoming elec- 
trical with lleat. 

7. Electricity produced by contact of 
dissimilar bodies If we take twu flat discs, 
one of silver or copper, and another of 
sine, each two or three inches diameter, 
fbmished with glsii handka, and bring 
tlicm into momentary contact by tlieir flat 
■iirfaces, w<.- shall find, on separating them, 
that tliey arc both electrified. If we touch 
a<ll»*'orsiil(.).ur K-^nlly b.-aled. with the 



•lips of gold leaf, a known etectridtf, «- 
ther from excited glaas or Maling was. If 
they be divergent with the former, then the 
approach of a body similarly electrified, 
wiU augment the divergence, but that of 
one oppositely electrified wiU cause their 

The following is a tible of several sub- 
stances which acquire the vitreous electri- 
city, when we rub them witli those which 
fbll'iw ibem in the list: and the resinous 
electricity, when rubbed with those that 
precede them. 

The akin of a cat. 

Fnlished or smootli glass. 

VuoUen stufl' or worsted. 

Feathers. 

PapJ. 

Silk. 

Lac, ' 

Roughened glass, 
No visible relation can be pointed out 
between the nslure or cnnslitution nf the 
siibktances, and the species uf eleclririty, 
which is dtveluped by their mutual frie- 
tion. The only general bw among the 
phenomena, is, ibut the nibbing, uiid the 
rublied body, alwuya acfgniro oppiitiite elec- 
tricities. Sulphur is vitrenusly electrified 
when rubbed with every metal except Irad, 
and ruinously with lead and every »th^ 
kind of rubber. Kesinoua bodies, rubbed 
against each other, acquire allemately the 
vitrenui and reiinouB clectricityi hut, rub- 
bed against all other bodies, they bcconw 
resinously electrical. White ailk acquires 
vitreous (electricity with black ^Ik, metal*( 
und bluck cloihi and resinous m'jiIi paper. 




and, on ro«»1in^, it will aj^ai 11 exhibit markf tri zed condition, the first restnmiiily, the 

of the vitreous. The ifeiicral result which second and tltird vitrvously. Rut of thit 

was deduced by M. Citulonib, from his position, tticri* is neither probability nor 

very nunienius and exact I'lprriments on evidence. Tlieelcclricity produced by Uicir 

tliis curious subject, is the tullowin|^: — contact, on an extensive surface, with other 

Whrn the surfaces of two bodies are bodies, is evidently a disturbance of the 

rublK-d tof^'tlier, that wliose component pre-existing' cqiiilibri'iin. A wire conncct- 

parts recede least from each other, or ele- ed with the most delicate electroscope of 

Tate least from their n-.itural position of torsion, which moves throu^^ii %^ with 

rcpOKC, appear, in conseijui-nce, more dis- a force of less than l-l(.K>,000th of ai^rain, 

posed to assume the vitreous eleetricity; will indicate no electricity, when made to 

Uiis tendency au{;ments if the surface ex- touch the most energetic acid or alkaline 

periences a transient compression. Keci- body. 

procally, that surface wIionc particles dc- lit describings the two electricities, we 
viate most from their ordinary position by must not omit the interesting observations 
tiic violence of the <ither, or by any cause of Khrm:m. There arc substances of the 
w)i:itr\er, is, for that reason, more disposed imjierfect conductor class, which arc ca- 
to t.ike the resinous condition. This ten- pablc of reccivinfi^ only one kind of elcc* 
dency increases if the surface undergo a tricity, when made to form links in the 
real diUtatinn. The stronger isthisoppo- voltaic chain. M. Khrman styled them uni- 
sition of circumstances, the mure enerf^tic polar bodies I'criectly dr}- soap, and the 
is the development of electricity, on the flame of phosphorus, when connected with 
two surfaces. It grows feebler in propor- the tw extremities of the voltaic ap])ara- 
tion as their state becomes more similar, tus, and with the ground, discharge only 
Perfect equality would nullify the pheno- the resinous electricity. The flames of al- 
niena, provided it couhl exist. Thus, when cohol, hydrogen, wux and oil, discharge* 
a dry animal or vegetable substance is rub- under like circumstances, only the vitre- 
bed against a rough metallic surface, it ex- ous electricity. All these bodies, however, 
liibits feigns of resinous electricity. In this when connected with only onf pole of the 
case,itspartsare forcibly separated. When, pile, and with the ground, dcstn^y the di- 
on the other hand, it is rubbe<l on a polish- vurgence of the lea\e8 of tiie electrosco|ie 
ed metal, which scarcely aflects its surface, altaclied to that pole. To render these rc- 
or merely compresses the particles, it ei- suits manifest, iiisuhite in dry weather a 
tlier afl'onis no eviilence of eleetririty, or battery of about JiiO pairs of plates. (Jon- 
exhibits the vitreous kind, ileat, by dil.'it- nei*t with each rxircine poK, the cap of a 
iiig the pores, acts on the surfaces of bo- gold leaf elect roNcopc, b\ rt moveable wire, 
dies, as a coarser rubber would do. It dis- When either elect r(»sco|H: is bi-ought in 
poses them tu take the resinous electricity, contact with soap cummunicati ng with tho 
Thus also new black silk. !iti*on^'ly dyed, ground, the sii;^Iit divergfnro of the gold 
being rubhed against a ribbon of while slips ceases. D'lt, wlim tlie soap is con- 
Hilk, takes alwa>s the ri-;»inous eU'etrlcity. nccted with both < lectros'^iipfs, and also 
Hut when the blaik siiitf in uo.n, :u)il the with the gromd, the div-rgence of the 
colour faded. If we onrn the pons i»f i\u\ l.a\es of the clecTniMCope, :itt ached to the 
white ribbon by heut, iliis ucipiiivs in its xinc end or vitrer>u.^ly eJcciriHed l)oIe, will 
turn a greater tendency to ll.e i-e>inoiiM eoutiPii*. nhile the leaves of the other elcc- 
electricity than the hUik silk, a:ui, rmise- tr.>>roj»e will i-ftlLpse. Tlio inverse order 
cjutiitly, makes it vitreous. 'I his il.sposi- 'ii' fiicrts ociiu'ri, or the zinr electroscope 
tioii vanishes, as niiglit be expected, with •' •Unpsi-s, wlicn the flame of a taper is con- 
tliC acciilenlal cause that produced it, und iic-eted with bi>ih electroscopes, and wilh 
the white ribbon, on beroniir^g c <il.l, ie-a«'- i!k- j^rotiiul. 

quires tho vitreous chcr.cltv. 'Ilic bl;ick Mr llrande, in an ingenious paper pub- 
dye priidiues on wool the same clU-rt as 11 shed in the IMiil. Trans, for 1814, has en- 
on silk. A white ribbon, rubbed against ii-.'a\oiireil to expbiin the curious pbenoine- 
white woollen stufl', gi^es always si>;iis of ii:;, with regaid to flames, in anoiher Way. 
resinous electricity; but, against wool dyed A^ srmu' cliemica! bodies are sujjf>t>sed hy 
black, it afl'ords s*gns of the \itreo:is dec- luni to l>c naturally in the resitious, uv.d 
tricity. 1 have entered some \% hat minutely ot1u*rs in the po^.itive electrical state, h'^ 
into the detail of the appar<.ntly trifling nujiposes that the positive flame will i>e ut- 
causes which give birth to the one or the tracted antl neutralize ihc nc;Mtivc polari. 
other clictricity, astlie) in.iy ti n«l totlirt.w ty, while the nc^ativ. fliime will «i;>rrate a 
>«»mc light on the elect rici lies evi)lvi-ti similar restoiaiu«n f)f th- eqnilitirii'm at 
among chemical bodies l.'v fi iction or siin* the pcv^itivc pole. To di-terinine the truth 
pie contact. It has }>een supposed, indeed, of this liypitthesis, he placed tlu' flames of 
that uncombined acid?*, alkdis, ai.d nir- various bodies l>etwet-n two insulated brass 
tais, arc iiaturallv and constant i\ in un ei^c- sj^b^u*':, containing" caib a delicate therHiQ- 
\ .IL. II. ' : 



; 



mtttT. Hii first experiment verified Mr. to the neptiveball, both bein; feebly elre- 
Cuthbertion'* obiervation, that the Bnme trified hj% cylindrical machine aT Nume'i 
of a candk communicate! it* beat chiefly conitruction. 
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Flamet attracltd hg the 
Pttilroe BaS. 
Phosphnretted hydrcigen, ilighlly. Olefiuit p*>. 

Carbonic oxide in a amall alream, doubtful. Sulpburriled hydrogen, ilightlf; lt« «ul 
Uilto in lar^ atream. phuroua acid vapour paaaed off* to thi 

The acid from the flame of aulphur. poailiTe bail. 

Flame and acid fume* of phoiphorui. Arsenurettcd hi~drDf^; ita anenioul aci< 

!4uvam of murialic acid gal, ihown by coat- paiied feebly to the other ball. 

ing- the balla vilh iilmui paper. Hydrogen, reault doubtful from eqwUity o 

Stream of nitrous acid, attraction. 

Vapour of benzoic acid. Flameof carhuretofiulphnriitaacidfumei 

Ditto of amber. paaaed to the poaitire. 

Flame and alkaline fumea of potMman. 
Flame nf benioic acid. 
Flame of camphor. 
Flame of reaina. 
Flame of amlier. 



"The flame of oil, wa«," fcc. aaja Mr. 
Brande, "muitbe considered aiconsiatini^ 
chiefly of those bodies in a state of va- 
ponri and their natural electricities being- 
positire, it if obvious, that when connected 
with the fiHilijie pole of the battery, and 
with a gold leaf ekctrometer, the leaves 
will conlitiue to diverge^ but when applied 
to the negative pole, thai electrical tute 
will be annihilated by the inherent positive 
energy of the flame, and onseqiienlly the 
leaves of the negative olecUiimeler will 
not diverse. On tlie othe^Hfl, the flame 
' of pho'pliorus ia iii-gaiivelyllSpoliir. Now 
l# it bus I'een al|pwn thut iliii flume, (owing 

probabl) lotfH* rapidity aitlkwliit' 
• fftrmmf," i> j'^rrltil ftrd, hv roml 



I. If we communicate electricity ta an 
insulated metallic sphere, we shall find the 
whole electric power diffused over its sur- 
face, and the panicles in its interior, abso- 
lutely devoid of the least electric virtue. 
Let the ball of iron or braas have a hole 
of about an inch diameter, reaching to ita 
centre. Then on touching the centre, with 
a metallic spherule attached to the end of 
a needle of lac, and instantly applying it 
to a delicate electroscope, we shall perceive 
no sign of electricity whatever. If the 
spherule, however, touch the oiiter cdf^ 
«r ilip liole, or the surface nf the globe at 
any point, it will acquire a very manifest 
cleotricity. Kenee. if we applv for a mo- 

■'■ ' ' ■■ ifT,-d St 




The tbickncuet correiponding^ to the dif- siDaller ones beings in contact, and one of 

feffcat tuiDniiti, are to each other, as the them with the larger. He found that the 

kogtba of their respective axea. quantity of electricity of the smaller globe, 

d. Were the atmosphere, and the glass most distant from the greater, was to that 

Mipport, perfect non-conductors, the above of the intermediate, as 2.54 to 1. Four 

distribution would continue till some oUier globes of two inches being placed in a row, 

body was brought near to, or in contact successively in contact with each other, 

with, the balL But the surface of even and with a globe of eight inches diameter, 

lackered glass, yields slowly to the idio-re- the ratio of the quantities of electricity 

pulsive power of the electrical fluid; and taken by the small globe, furthest from the 

the atmosphere, partly by it4 aqueous par- large one, and that nearest it, was found to 

tides, ami partly by its own feebly con- beo.4to 1. Having placed 24 globes, each 

ducting power, continually robs the globe of two inches diameter, in a like series 

of its electricity. The immediate aerial with the larger globe, Cou'.omb compared 

cnTelope no sooner acquires electric im- the 24th little globe, that is to say, the last 

pregnation, than it recedes, and is repla- in the row, with othj^ in the same row, 

ced by a new sphere of gaseous particles, and the results were as follow: — 

By this intestine aerial movement of re- 24th to the 23d as 1.49 to 1 

pulsion and attraction, the ball, in a abort 24lh to the 12th as 1.7 to 1 

time, loses its excess of vitreous or resin- 34^^ ^q ^he lOih as 2.1 to 1 

ooa electricity, and resumes the neutral 24th to the 1st 

•UU. By placing it in the centre of a dry ^i^jch was in contact 

glaaa receiver, the period of electrization ^^^ ^jje large globe, as 3.72 to 1 

nay be prolonged, but, sooner or later, 24th to that of 

the electric equilibrium is restored be- the large globe, as 2.16 to 1. 

iwecn it, and the surrounding matter. ..<... «. , 

3. If we bring into contact with the When two electrified spheres, of eqtial 

•bove electrized ball, an unelectriBed one w«e in contact, arc examined as to the state 

of the same bulk, but of a very diflerent of the electricity on the different pt)inu of 

weight, we shall find an equal distribution their surfaces, we have Uic following reU- 

to take place between them. An insula- tions: — 

ted disc or spherule applied to the surface Potiiion of the poind Ratio of the aecond 
of each, will be capable of affecting a gra- 
duated electrometer of torsion, to the 
•ame degree. We thus perceive that bo- 
dies do not act on electricity, by any spe- 
cies of elective attraction ur affinity. They 
must be regarded merely as vessels, in 

which this power is distributed, agree- jj- jj,^ diameters of the two globes be as 

able to the laws of mechanics. 2 to 1 . 

When the above globes are separated, 90* and .)0« insensible 

their electricities difiiise themselves uni- 90 60 0.5882 

Ibrmly about them, and the quantities are 90 90 l.OOOO 

found equal when the surfaces are so. But 90 180 1.3333 

if the surfaces be unequal in any given ra- ^hat in ordinary cases, electricity is cm- 

tio, it then happens that the quantity of ^^^^}^ ^^ ^\^^, surfaces of bodies, not merely 

electricity varies in a different ratio, which y^^ y\^^ nonconducting fuculty of the air, 

is less than that of the surf.ces. Thus jj„^ ^^ ^ species of mechanical pressure 

Coulomb ascertained, that when the sur- which air exercises, becomes evident, whem 

face of the smaller globe was nearly one- ^^ lessen the density of the air by exhaus- 

fiflcenth of that of the larger, its quantity ^jo^. Though the conducting aerial par- 

of electric fluid was one-eleventh. The tides are thus greatly diminished in num- 

following is his £^neral table of results:— y^^^^ rendering the insulation apparently 

„ ^ ^ _^. Dentity in little tphere, more complete, yet the electric power now 

Smrfaee of A^/iere. ^^^^ wrface = 1. emanates with vast rapidity, from the elec- 
-t I trized ball, in visible coruscations Kare- 
A 1.08 ficd air is therefore a good conductor. 
16 1-30 4. By touching various points of insula- 
64 1.65 ted electrized bodies with a little disc of 
Infinite, less than 2.00 meuUic toil, cemented to the eiul of a nee- 
Do. calculated by M. Poisson, 1.65 die of lac, whieh he applied to his elcctro- 
Tlie difference therefore can never meter, M. Coulomb ascertained the varia- 
CBMHint to two. He placed two globea, lionof electrical density, that exists at dif- 
each of two inches diameter, in a line with fcrent points on the surfaces of bcidies, of 
a globe of eight inches diamclcrj the two different forms and magnitudes. He thus 



compared. 


thichneu to thffrtt. 


90® and 20* 


insensible 


90 30 


0.2.i8i 


90 60 


0.7994 


90 90 


H.(K)0 


90 180 


1.0576 
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rmmd, thkt Inwards the eitrcTnilin of ill 
oblnny coniluctini; bodici, whether thin 
pUtca, priams, or cylindrn, there \t k ra- 
pid ■u^mcnlition of the cLctricity. He 
inaulkted B circular cylinder of two inchel 
di«ntetrr and thirty inchei in length, ter- 
minated at each end with a hemitphere. 
By comparing the quantitiei of electricily 
iccumululed at tlie centre, and at variaua 
poinu, near to iu eUremiliea, he Tuund 
Jfaiia of the tennil 

It IheJlrMl. 
Touched at th^ middle and 

3 inchei. fioTn the eiid, • 1.33 
And 1 fnim dB • l.W 
And at the end, - 3.30 
WTien tJie cylinder beciimes more and 

incrraae of eleelricity bccomca in thene 
parls innrc contidera&le, and more rapid. 
Lailly, if tlit estrcmiry of the cylinder be 
prolonged likv the apex of a cone, the ac- 
cumulation which uccura at this point be- 
eomei ao strong, that the reaiatance of the 
■ ■ ~- - indieelec- 

.__. _ rondiiclin^ 

body, and It eacapei in luminoui conisea- 
tioni, Tiiible in the dork. In thia caie, the 
uniform diitribuliun of cleclricily, cilpnda 
to a very amall distance from the pointed 
eitremily. We Ihui perceive why bodiea 
fumiahed with sharp projections, rapidly 
lote the electricity communicated to them. 
In like manner, a circiiUr plate of live 
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we remove the two ipherea from one ano- 
ther, and it becomca null at a certain di*- 
tance, which dcpendi on the ratio of their 
radii. Then the point of the little sphere, 
where the contact was, paasea back into it* 
state during the contact, that ia to aay, it 
haa no apecici of electriciiy. Departing 
from thia term, if we aiignitnt the diatance, 
tlie eleclHcily remains of the same natura 
over ihc whole aurfice of ttie little iphere, 
and that nature ia the aiime as during' the 
contact. These phenomena are alwaya pe> 
culiar to the smaller of the two aplierea, 
whatever may bi.' the quantity of electrici- 
ty communieafd to lliem. (in the larger 
aphere, the electricity is always and 
thruuf^hoiit of the aame kind, a* at the 
moment of contact- 
In an experiment made by Coulomb, the 
great globe being eleven inrlics, and Ih^ 
aniall four in dismeier, the opposition of 
the two eleclriciiiea continued till the dia- 
lance became two inchea. When the di- 
ameter of iJie latter was only two and x 
half inclics, tlie opposition cnntinued till 
the iliatance became two and a half inchea, 
but not beyond. When the globes are 
equal, tliese peculiaritiea do not take place. 
When two oppositely electrized apheret 
are gradually approached towarda each 
other, tiie thickness of the electric coating 
at the nearest points of their two surfaces 
becomes greater, and increases indefinitely 
aa their distance diminiahea. The pressure 
eiereiaed by the electricity, against the 
plate of air inicrposed beiwei-n tlietwo bo. 




retoWini? it into iti two constituent princi- citj. Let iis restore the natural state, by 

pics. Of these two electricities become touching; the cap with our fing^T. Holdinfj^ 

free, A attracts the one, and repels the ap^oin the sealing-wax, a httle above the 

other. The second is carried to the por- electroscope, let us then touch its cap for 

lion of the surface of U, which is mo^t ru- a moment witii our finp^cr,and after runiov. 

mote from A; the first to tlie contiguous ing it withdraw the wax, wv shah peiceivo 

surfkce. These two electricities react in the leaves continue to diverge, and on try- 

tlieir turn on the free electricity of A, and ing the species of electricit}, wc siiail find 

even on its combined electiicities, of it to be tlie vitreous; for the approach of 

which one part is decomposed by this re- excited wax will make the divergence di- 

action, and is separated, if the body .\ be minisli, while that of excited glass will 

also a conductor. This new separation in- make it increase. 

duces a new decomposition of the conibm- These reciprocal attractions, repulsions^ 

cd electricit} of 11, and thus in succession, and dtcoTnp;.!i:iions of the electrical com- 

till the quantitiesof each principle hi come pound, explain perfectly the action of tlie 

free, or the two hndies CDnie into an erjuili* cimdcniter of electricity as contrived by 

brium, by the btdancing of all the attrac- (ICpinus or Volta, and improved by Cuth- 

tivc and repulsive forcey, which they mu- bertKon; of the electrophorus; of the Ley- 

tuaily exe»xiKe, in virtue of their similar or den jar; and in some measure, of that mys- 

disHimiloT nature. terious apparatus, the voltaic battery. To 

If A is vitreously electrized, and the con- this subject, all our preceding electrical re- 
ductor B is a cylinder, the end of it ad- searches may be considered as merely in- 
joining to A will be resinous, and the re- trodurtory: for this instrument constitutes 
mote end vitreous, while the middle portion tlie great link between electricity and che- 
will be nearly neutral. mistry, deriving probably its uninterrupted 

If We now touch this remote end with a series of impulsive discharges, and conse- 
third insulated conductor C, in the natural quenily its mar%*eIlou8 power of chemical 
state, and tlien remove it, we shall fmd it analybis, from the conjoined agencies of 
charged with vitrc(»us electricity. Or if electricity, and elective attraction, 
we touch the remote end of the second con- IV. 0/ Voltaic Electricity. 
ductor m-itli a finger, and after withdrawing The accidental suspension of recently 
it separate the first and second insulated killed frogs, by copper hooks to the iron 
conductors, to a considerable distance, we palisades of his garden, was the occasion 
shall find that R has act pii red electricity, of the celebrated Oalvani observing certain 
independent of the presence of .\. Had we convulsive movements, in the limbs of the 
not touched it, however, then <in putting animals, which no known principle could 
thrm asunder, H, no longer exposed to the explain, and thenceforth of opening up to 
influence of A, would instantly recover its mankind, a rich and boundless field in phy- 
natural state. I'he two <lec(>mposed elec- sical science.f As the practical nature of 
tricities would in this case flow hack fmni this work precludes us from entering into 
the extremities, and n-cotnbinirg, restore historical detaiU, we shall at once proceed 
the equilibrium. If A was vitreous, the to <U-5cri be tlic present state of i'>/f«icf/<'f- 
touch of an unehctrilied finger, would tric^tv and elfctyo-chemittry. Cialvani had 
mjke R pass into the resinously electrical ascribed the mtiscular movements to a se- 
state, by opening a channel, so to speak, rirs of disch.irges, of a peculiar electricity, 
for the rc|H»lled vitreous cKctricitv to es- inberfnt and inna'.o in living beings, to 
cape. >Ve see also, how this action and wliicli tlie name animal electiit ity, or the 
rraetton may proiligiously increase the in- nwjre ni"« 'Jtcriim*! ter;n galvanism, was for 
tensity of an electricity originally very fee- some time given. Volta proved, that the 
ble. On this principle we can at pleasure phenomena |)roreedc<l from the contact of 
communicate to an insulated conductor, the two di!».HimiIar meials, copper and iron, 
either of the electricities, from one clectri- producing stub a disturbance of the elec- 
ted bo<ly or source. trical e<piilti>riiim, as was sufficient to af- 

Thus having excited a stick of scaling- feet the nnjst delicaf* of all elirctroscopcs, 

wax by rubbing it on the sli eve of our coat, the irritability of a newly killed frog, 

we may make this resinous electricity pro- — • 

duce either the resinous or the vitreous f Ac<'"rii»np to Wilkinson's history of 

state, in the gidd leaves of an electroscope. (i:ilvani»ni, the first galvanic phenomenon 

If m-e hold the stick at a little distance, observed, was that of the taste excited on 

above the cap of the electroscope, the the t<»nj.'ue by pieces of silver and zinc; 

leaves will immediately diverge, and if and llalvani was first led into tliis path of 

we then remove it, they' will instantly col- investigation, which has immortaliied his 

lapse. If we now touch the cap for an in- name, by the convulsions observed Hi tome 

•tant with the sealing-wax. the leaves will frogs, prepared for soup, and brought ac- 

acquire the same electrical sUte; they will cidentally near to an electrical machine, 

continue diTcrgcnt, with reiinout electfi- from which aparks verc proeecdini^. 
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Aougfi it wai inieniible to ererj elcctn- 
■cope of hummn conitniction. He ftillj 
verified ihii fine theory, bT ihowin^, that 
a few confftii oT the diiiimilftr metali, 
amc did ailTer, in the form of discf, fur- 
irithed with insulating huidles, vcre capk- 
Me of afrctAing the common condenaer of 
electricity. Galrani, however, uikiuub to 
defend liia own hjputhesii, vhich linlced 
bii name to the leirtice, adduced some cu- 
rioui facts, whicl< proved, that muiciilar 
coTiTuUioriB could be produced in the limbt 
of dead fngk altogether independent of 
niKals. 'mi led Volta lo the further dit- 
eorery, that other diHimilar bo<liea, be- 
•ides metali, were capable by contact of 
dilturbinic the electrical equilibrium. 

Since a slender rod of silver and of zinc, 
touchtDpf each other at one of their ends, 
and at the other broug-ht into contact with 
the nerve and niu»cle, or spine and toea of 
■ dead firog, could excite powerful convul- 
•ions, it occurred to Voha, that a repetition 
on a more extended surface, of that aimple 
aerie* of two metals and moisture, mirht 
produce a combined effect, capable of be- 
ing- felt by the human hand By a most 
philosophical prosecution of his own prin- 
ciple, he happily succeeded in constructing, 
by regulir alternation of discs of silver, 
line, and moistined cloth or puttbosrd, 
reared in a columnar form, the electro-che- 
mical pile and battery, which will associate 
the name of Volta to that of Galvani, 
through each succeeding age. I'he com- 
pound melallic arcs of copper and line, 
with which he connected ■ circle of cupa 
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the diadem of English s< 

geiDs to the diamond of Newton. 

I shall now endeavour to five a brief aur- 
Tcy of voltaic- phenomena, conducting tnf 
steps, by the researches of these philoso- 
phers. 

There are six great eras in electto-clw 
micol science; — 1. Its first discovery bf 
Galvanii 2. Volta's discovery of the contact 
of dissimilar metals, disturbing the electric 

auilibriiimj 3, Yalta's invention of tb« 
Ci 4. The rhemical power of this instru- 
ment, first observed by Messrs. Carlisle and 
Nicholson, in the decomposition of wateri 
i. The identity of these chemical effect* 
with those prtrauciblc by common electri- 
city, first discovered and demonstrated !^ 
Dr. Wollaston, in his admirable " Experi- 
ments on the Chemical ProducUon and 
Agency of Electricity;" and lastly, Tbe ge. 
neral laws of electro-chemical dccompon< 
tlon and transfer, revealed by Sir H, Davy, 
in a aeries of memaira, equally reroarkabl« 
for renius and industry. It is but justice 
to this philosopher to state that the gem 
of his most splendid discoveries. Was ma. 
nifestly formed and exhibited, immediately 
after the construction of the pile was an- 
nounced, Volta's celebrated letter, de> 
scriptive of his invention, ia dated Como, 
March 30, IBOOj it was published in tba 
Philosophical Transactions, in the autumn 
of that year; and in Nicholson's Journal, 
for September of the same year, we have 
an Important cnm muni cation from Sir U. 
Davy, then Supcrinlendcnt of the l>neuma- 




circle, my first reiearchfii were directed cipitate formed on its Aurface, which oft 
towardi atcertaininf^, if oxygen and hydro- being burnished, was evidently copper; but 
gen could be separately produced from the opposite wire had no such coating, 
quantities of water, not immediately in con- Upon reversing the direction of the cur- 
tact witli each other." He then proceeds rent of electricity, the order of the pheno- 
to describe very ingenious and decisive ex- mensi was of course reversed; the copper 
periments, in which he produced the dis- being shortly redissolved by assistance of 
tinct evolution of oxygen and hydrogen, the oxidating power of positive electricity 
from water contained in two separate and a similar precipitate formed on the op- 
glasses, even when the commtmication was posite wire. 

made between them, through dead muscu- A similar experiment, made with gold 

lar fibre, tbrou);h his own body, or even wires .^l^of an inch diameter, in a solution 

through three persons. He next submiu of corrosive sublimate, had the same suc- 

water, deprived of its loosely combined cess. 

oxygen by boiling, to the voltaic pile, and if ^ piece of zinc and a piece of silver 

obuins Its two constituents in a pure state, have each one extremity immersed in the 

" Heasoning," says he "on this separate sume vessel, containing'sulphuric or muri- 
producUon of oxygen and hydrogen, from ^tic acid diluted with a large quantity of 
different quantiucs of water, and on the ^-ater, the zinc is dissolved and yields hy- 
experiments of Mr. Hcni-y, junior, on the drogcn gas by decomposition of the water; 
action of galvanic electricity on different the silver not being acted upon has no pow- 
compound bodies, 1 was led to suppose, er of decomposing water; but whenever the 
that the constituent parU of such bodies jmc and silver are made to touch, or any 
(supposing them immediately decomposa- metallic communication is made between 
ble by the galvanic influence), might be them, hydrogen gas is also formed at the 
separately extricated from the wires, and surface of the silver. Any other metal be- 
in consequence, •btained diMtinct /tern each ajdc zinc, which, by the assistance of the 
•iher.** Alter submitting solution of pot- acid cmpldyed, is capable of decomposing 
ash to the voltaic powers of 100 pairs of water, will succeed cquallv, if the wire 
small plates, without obtaining the expect- consists of a metal on which the acid baa 
ed decomposition, he observes, '* 8urpri- no effect. 

sed at these results, which proved that no Kxpcrinunt« an.ilogous to the former, 

decom]x>siti<m of potash had taken place, and cquallv siinplr, may also be made with 

and that that substance in this mode of ope- nianv metallic solutions. If, for instance, 

rating, only enabled ilic galvanic influence x\\*i solution conlainsi copper, it will be pre- 

to extricate oxygen and hyiirogen more ra- cipitatcd bv a piece of iron, and will appear 

pidiy from water, 1 was induced to operate on its surface. I'pon silver merely im- 

u[N>n tins kubstaiice in the way of direct niersed in the same solution, no such eflect 

coninitmit aiion.*' Still, only the water was jg pioiluced; hut as soon as the two metals 

decompoM-d, as we might now expect. He are brought into contact, the silver receives 

finally de»crihes the decomposition of wa- a coating of copper. 

ter of anmiunia, as well as sulphuric and in the explanuiion of these experiments, 
nitric acids, -ml concludes by collecting an s^vs Dr. Wollaston, it is necessary toad- 
error into which l)r. Henry had fallen, con- vert to a point eMablished by means of the 
ccniing a supposed decomposition of pot- electric pile. >Vc know that when water is 
ash. " if,** sa}s he, "the ratio between the placed in a circuit of conductors of eltctri- 
quantities of ox\gen and hydrogen pro- cilv, Initween the two extitmities of a pile, 
duce<l ln»m the diHVrent wires, be always if \Uq j>ower is sufficient to oxidate one of 
the same, whatever substances are held in the wires of communication, the wire con- 
sohaioik by the water connected with them, nected with the opposite extremity affonls 
this nascent hydro^n will beci>me a pow- hydi-ogen gas. Since tlio extrication of hy- 
erful and accurate instrument of analysis." drogcn in this instance, is teen to depend 

Dr. Wollaston coated the middle of a very on electricity, it is probable that, in other 
fine silver wire, for two or three inches, instances, electricity may l>e also requisite 
With sealing-wax, and by cutting it through for its conversion into gas. It would ap> 
in the inidflle of the wax, exposed a section pear, therefore, that in the solution of a 
of the wire. The two coated extremities metal, electricity is evolved (hring the ac- 
of the wire thus divided, were immersed in lion of the acid on it; and that the forma- 
a solution of hulphate of copper, placed in tion of hydrogen gas, even in that case, 
an electric circuit between the two con- ilepends on a transition df electricity be- 
ductorsofa cylindrical machine;and sparks tween the fluid and the metal. 
taken at 1-lOth of an inch distance, were We see, moreover, in the experiments 
passed by means of tlicni through the sulu- with zinc, that this metal, without contact 
tion. After lUO turns of the machine, the of any other, has the p<iw er of decomposing 
wire which cominunieated with (what is water; and wc can have no reason to sup- 
called) the negative conducton had a pre- poke that the contact of the silver produces 
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«iy new power, but th«l it lerre* merel; 
u > conduclur of elrctricity, *nd therebj 
occuiona ihe formBtion of hydrogen gta. 
In Uie neit ejperiment, the iron by itielf 
hai Uie power of precipitatinj; cupper bp 
meun, it is preiumcd, ofelecu-icily evolv- 
ed during iU lolutioiij and licre likewite 
the lilver, by conducting the electricity, 
kcquirus the power of precipitallng the 
copper in it» metallic itate. 

I'hc explanation now given, with regard 
to these voltaic combination! of tinu-le pain, 
receives additional confirniation ii'om the 
above complralivc experiments with com- 
non electricity. These shnw, tliat the 
•ame transfer of chemical power, and the 
Mme apparent reversion oftlie usual order 
of chemical allinilies in tlie precipitation of 
copper by silver, may be cU'ccteil by a com- 
iDoi) electrical machine. 

The chemical agency of common elec- 
tricity is tlius proved to he the same with 
the power excited by chcniical means! but 
since a difTcrence had been observed in the 
comparative facility with which the pile of 
Volta decompuses water, and producei 
other eflL-cli of oxidution and deoxidation 
of bodies exposed to its action. Dr. \Vol- 
laston was at pains to remove this difficul- 
ty, and succeeded in producing a very close 
imitatiun of the ^vanic phenomena, by 
common electricity. 

It had been thought necessary to employ 

EDWerful machines, and large Leydenjars, 
)r the decomposition of wau-r; but when 
he considered tb:ilthe decomposition must 
depend on duly pi-oportioningthe slrenglh 
of the charge of electricity to the ijuuititj 
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Wid hydrogen gai, instead of their being 
formed separately as bj the electricpiJe-tl 

He is inclined to attribute the diflerencc 
in this respect to the greater intensity with 
which it is necessary to employ commoQ 
electricity; for that positive and negative 
electricity so excited, have each the same 
chemical power as they are observed to 
have in the electric pile, may be aicenvn- 
ed by other means.j-j 

In the precipitation of copper by silver, 
an instance of deoildation by negative elee- 
trieiiy has been mentioned! the oxidating 
power of positive electricity may be also 
proved by ils effect on vegetable colours. 

Having coloured a card with a strong 

f 1 In my memoir on my theory of nlvan- 
ism, I suggested, (hat the decomposition of 
water, which Wollaston efiected by me- 
chanical electricity, mig-bcnot be the eflect 
of divellent attraction, like those excited 
by the poles of a voltaic liile, but of a me- 
chanical concussion, as when wires are dis- 
persed by the discharge of an electrical 
b.iltery. This opinion is confirmed by the 
circumstance here mentioned, that hydro- 
gen and oxygen were given offat each wire; 
and also by some experiments, of Mr. 
Singer, mentioned in hia electricity, page 
136. According to him, brass was sepa- 
rated by an electrical discharge into cop- 
per and zinc; metalhc oxides were reduced, 
especially oxide of tin. It cannot be al- 
leged, that, in such decompositions, the 
divellent poljir attractions are exercised 
like those which characterize the action of 
wire proceeding from the poles of a voltaic 




infusion of litmus, he passed a current of difficulty of cleaning the surfaces of the 

electric sparks alon^ it, by means of two plates in this construction, and an idea that 

fine gold points, touching it at the distance the quantity of electricity was proportional 

of an inch from each other. The effect, as to the zinc surface exposed to oxidizement, 

in other ca^cs, di- pending on the sniallncss led to the revival of the Couronnat dcM 

of the quantity of water, was most discern- tatttM arrangement. In this, the scjuare 

ible when the card was nearly dry. In this plates of zinc and copper in each pair were, 

state a very few turns of the machine were placed parallel to each other, at a distance' 

sufficient to occasion a redness at the po- of about half an inrh, and soldered to- 

titive wire, very manifcat to the naked eye. get her at the middle of one edge by a rec- 

Tlie negative wire being uncrwards placed tangular narrow arc of copper. Kach pair 

on the same spot, loon restored it to Its was fixed parallel to tlie preceding pair» 

original blue colour. By the voltaic pile, and at a distance corresi>onding to the 

the Same effects are produced in a much width of the cells in the porcelain trough, 

less time. by hci-ewing Uieir rectangular an s to a ro<l 

Dr. Wollaston concludes, that all the dif- of baked aiid well vamibhed woo J. Ten 

ferrnces discoverable in the effects of gaU or a dozen pairs of plates, fi*om four to six 

vanic and common electricity, in;ty be ow- inches liianieter each, could thus at once 

ing to the former being less intense, but be conveniently plunged into, or removed 

produced in much larger quantity. from, the exciting liquid. By connecting 

A wire connected with the zinc extremity together a series of these troughs, a very 
of a voltaic pile of 50 or 1 ^0 pairs, being pt)wcrrul battery was obtained. More re- 
made to touch the brass rap of the dec- cently, l)i . WoUaHton has rendered it pro- 
troscope, will cause the gold leavi-s instant- biible thm the igniting influence of the vol- 
ly to ai\'erge with vitreous electricity; a taic apparatus, is increased by placing op- 
wire connected with the copper end will |K>site to bi*th surfaces of the zinc, at the 
make them diverge with resinous elcctri- <listance of one-eighth or one-fourth of an 
city; but a wire from the middle of the pile ii>chi a copper plate. At least the asto- 
will have no effect on the electroscope. nishing power of ignition, exhibited by his 

If wires of platinum from the oi)positc pair of small plates, seems to warrantthat 

extremities of the pile be introduced into conclusion. 

any solution of a neutral salt, containing For compactness of structure, and con- 
acid, united to alkaline, earthy, or com- vcnience in use, 1 prefer the original m.i- 
mon metallic matter; acid matti-r will col- hogany box, and soldered pairs of plate», 
Icct round the viireously electrified or jm)- «»f Criiik shanks. The zinc surfaces m.iy 
sitivc surface; alkali, earth, or oxide, round be easily freed from adhering (txide, by a 
the reslnously electrified or negative sur- steel scraper of a proper Klia[>e. Nor do 
face. If two separate vessels are employed I find tiiat tiiis form of apparatus is nota- 
to contain the soluti<m, connected by moist biy interior, in rliemical eiicct, to the se- 
asbestos, it is found that the acid c<illeeted parate plutis of the same size in porcelain 
in the vessel containing the wire positively cells. Dr. flare of Philadelphia has lately 
electrified, will l>c in (lefinitc proportion to contrivi <! un ingenious modification of Or. 
'.ue iiiatlcr crilUctc-d in the ollici' rtip; tliut Wollaslon's single igniting pair, which 
is, it will form with it a neutrnsaline com- from H:, jji vat |A."ver of exritinjr heat, and 
pound. If uqueous muriatic acid he acted itfl small ehctric intensity, he has styLJ a 
on by the win-s, hydrogen will separate at calorim;itor.f 

the negative surface, and chhtrine at the When the plates arc verj* large, they 

positive. Uiust In* ron-;tructefl (m the plan of the por- 

Thc preceding may be reganled as the eelain trough. In this way, Mr. C'hildrrn 

elementary and fundamental facts, disco- arranged his gig.intic battery, the most 

vered with regard to voltaic electricity, magnificent voltaic apparatus whiih the 

Before describing its greater and more 1 

complex operations, we shall give an ac- f ^* referring to the article Calorimo- 

count of the various modifications of the tor, it will I'c seen, that there is an yssen- 

apparatus. tial diflrrencc between the action of a very 

In the original trough of Cruikshanks, large galvanic pair and a very small one. 

the contact of every pair of copper and zinc 'Ihe uppar:.tus, which I eonirived. is not a 

plates was secured bv sohh ring their sur- modification of Wollasicm's. His clcmen- 
farca 
plate 
tight 

sides, . „ . XI- 

mahogany box. The cells between every electric column, while neither the eflects 

pair of plates, were filled with the neuiro- nor the size of his apparatus would justify 

saline or acidulous exciting liquid. The us in thus characterizing it. 
Vol, 11. ... ^ 
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world li>i hitherto iMn. It eoniiited at 
20 pain of copper ktid zinc pUtcl, each 
pUte til ti:e% lone and tvo fiet eight 
inche* broid. F-ich p«ir li joined *t tii 



bf ribbona of lead, and li» > *i'p*rit« 
wooden cell. Thev »re luipended from a 
K-KRi of wood, and having countrrpoiiri, 
arc eiaity rii«cd or Irt down intu tlirir 
ci'lli. 1'hc power of tliii buttery wia firtt 
tried on Sd of July 1813. Tht cell* were 
filled with wjter «J partii, and a mixture nf 
nitric and lalphurie acidi one part, which 
V aa graduall} increased till the quantity of 
acid waa doubled. Conductor* of lead 
CnnTeyed tlie electricity to an a<ljnining' 
■bade, in which the experimenli were 
made. The power of tiie biiUery wai pro- 
dlgiou*. It Ignited atx fiet in length of 
thick platinum wirci but coiiU not Ignite 
•n cqital lenglli nf imiller platinum wire. 
Hiia difference wan ingeniouily aacrlbed 
by Dr. Wollaatnn, to llie cooling influence 
of the air, acting more cfficaciiiusly on the 
•Icniler mam of metal. Pluiinum, in 
■Uortrr Icnglhi, wai fuied with great fiici- 
lily. Iridium waa melted into a globule, 
■nd proved to be « brittle metal. The 
compound ore of iridium and oamium, waa 
likewiae fuied, but not perfectly. Charcoal 
krpt at a white heat, in chlorine and chlo. 
rucarbono-la gaici, produced no change on 
Ihem. Neither tungsten nor uranium wai 
any way changed by this vast battery. 

At a very eirlv period of hia illuatrioua 
elect ro-che mi cal'career, 9ir H, DaTy invent- 
ed TariDUs Toltaic const ruction i, in which 
either only one metal was employed, or no 
inetallic body at all. Among the timtyie 
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'ntw intnvd in tW Philetophieal qiutte 
Journal for May 1801, we arc told tlial he 
had formed piles, coniiiting of the single 
metala, silver, copper, sine, and kadi and 
that one of the arrangement waa, a plate 
of metal, cloth soaked in dilute nitrou* 
acid, «I»lb anakcd in water, and cloth 
snaked in solution of lulphurct of potash; 
then anuther plate of tlie same metal, and 
tite tlirec cloths as before. It is added, 
that if a trough be oaed with cells, and 
llic separation bctweai the acid and the 
sulphuret of potash be made bv a plate of 
horn, instead of tlie cloth imbibed with 
water, the two fliiida may be connected by 
a slip of wetted clotli, hung over the upper 
edge of the bom. Tliis will complete the 
communication, without occasioning any 
mixture, because water ia lighter than any 
of ttie other fluids. A full account of these 
new and very cui^nui arrsngementi, waa 
published in tbe Philosophical I'rsnsac- 
tioni for the above year, and it copied into 
the December Kumber of Nicholaon't Jour- 
nal. 

Silver or copper, in the aboie construc- 
tion, forms an electrical apparatus, which, 
with a scries of fifty plates, will give shocks. 
When the atrticture is that of a pile, the 
cloth impregnated with the densest solu- 
titm should be undermost in each altema- 
tiont and solution of common salt in tbe 
middle. 

I'be following tables contain some series, 
which form voltaic electrical combinations, 
arranged in the order of their puwerai the 
most active tiibstances being numed fijtt 
in each column. 
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The metals havin; Ae strongeit attrac- nicate electrical polarities to a series of 

tion for oxygen, are the metals which form material liquid moU'cules, or to force ita 

the positive pole, in all cases in vhich the way, so to speak, through the animal frame, 

fluid menstrua act chemically, by affording But the same intensity is altogether sa- 

osygen; bui when the fluid mcnsti'ua af- pcrfluous relative to metallic objocts. To 

font sulphur to the metaU, the motal operate ciianges un theMc, we must favour 

luvingtlH; strongest attraction for sulphur, the. evolution of a great mass of clcctri« 

under the eiisiing circumstances, deter- cal power, by using plates of extensive 

mines the positive ptile. Thus, in a M;rics areas. 

of copper and iron, introdured into a por- To prove the justness of these views, let 
celain trougfi, the cells of whicli arc filled us bring int(» action, b> the same exciting 
with water^ or with acid solutions, the iron liquid, a clean batlerv' of 20 pairs of 1 inch» 
is positive, and the copper negative; but and 20 pairs of 10 inch plateit. On expos- 
when the cells are filled with solutions of ing a small column of water, in a glass 
sulphur and potash, the copper is positive, tube, first to the f»iie battery, and then to 
and the iron negative. tlie other, or on connecting, with the two 
In all combinations in which otie metal hands, first the extremities of tht one, and 
is concerned, the surface opposite the acid then thone of the other, we shall perceive 
is ne^ativep while that in contact wiUi tlie the evolution of gases, or tlie shock, to be 
solution of alkali and sulphur, or of alkali, nearly equal. While tlie energy of the 
is positive. larger battery is acting on the water or liu* 
kverj one who has a perception of the man body, let two little cylinders, of char- 
beautiful in philosophical research, must coal, conncrled with the ends of the trough 
regard tliis important law, discovered by by metallic wires, be niade to touch each 
Sii H. Uavy, with admiralii>n. It promises other, the ehxtrieul excess will be suffi- 
to lead us eventually into the mysteries of cient to pro<Iuec vivid ignition at the points 
electro-cliemical action, further than any of contact. Silver leaf may be substitu- 
general principle hitherto cstabliiihed. It ted for the charcoal, with a similar effect, 
gives another iiJie analogy between elec- The little battery, however, exhausts its 
tricity and heat. For as the disengagement energy on the column of water. When 
of the latter power is always proportional thub employed, it will gi\c scarcely any 
to the intensity of chcniic.il combination, sensation to the fini;er8, uid produce no 
so in the present cast- wc hee, tiiat the in. effect on the charcoal or leaf E«en the 
tenser chemical action is connected with battery of Mr. (Children, which, after ig- 
the evolution of positive electricity, while nitiiu- great lengths of platinum wire, to a 
the feebler is associated with the negative, wliiteiieats insupportable to the eye, fused 
The positive electricity, if wc judgi^ from it Intti gUilmles; and which emitted from 
the appearance of ita light, is the more ac* charcoal a light more dazzling than the 
tive of the tu o; and it is known to promote sunlieain, hud no more cflect on water, 
the mo»t intense combinations of bodies, and the living body, than an equal series 
viz. those with chlorine, iodine, and oxy- of little plates. 

gen. As Mr. Chi1dren*s battery is the most 

The divcrgfcnce of the leaves in the gold- powerful in the world, in calorific effect, so 

leaf clcctroHCOi>c, and more exactly, the tli.%t of' 2000 pairs of plates, of 32 inches 

separation of the ball and disc in the elec- c.cli, furnished by the subscription of a 

trumeter of Coulomb, arc proportional to few patrons of science connected with the 

the resilient force, or intensity of the elec- Uo\al Institution, is the most powerful yet 

trical .igi-nt. ilencc the repetition ol a bc- cun^Wiicivdin clectro-chemicalinten^ifjf. The 

rics of moderate sized voltaic plates, indi- whole surface is I2ii000 square inches. 

CAtes the same repulsing energy on these This battery, when the cells were filled 

instruments, as the same series of much with (>() parts of water, mixed with one 

larger plates With regard to iin|>erfect part of nitric acid, and one of sulphuric 

conductors, like the human bo<ly, or neu- acid, aflt)id«.-d a series of brilliant and iin- 

tru^aline solutions, the effects, nanu-ly, the pre»>ive eHl-cts. When pieces of charcoal, 

shock, and transfer of the elements, arc aU about an inch long, and one-sixth of an 

so proportional to the electrical intensity, inch in diameter, were brought within 

or clectroscopic indications. For these pur- KiOth or l-40ih of an inch of each other, 

poses, wc need not enlarge the plates be- a bright spark was produced, and more 

yoiid a certain size, which is relative to than h:(If the volume of the charcoal be- 

the conducting power of the subslancest, came i); nit*. d to whiteness; and by drawing 

ihrough which tlie electrical energy is to b.ici; the points a hi'Je from each other, a 

be transmitted. 8ut with excellent con- coiihtaiit discharge touk place, through the 

ductors, like charcoal and the melaU, the heated air, in u space equal at least lo four 

q^tantitg of electricity, and not its state of iiiclies, prcMlucin^ a most brilliant ascend- 

csnJ^nsalMii, is to be regarded. The in- ing arch of light, expanded and conical in 

tensity is csscatiala to enable it to comiuu- tlie middle. When any substance was in- 
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trndnced into tbii ircti, it iBttantly be- 
came ignited. 

Platinum melled in it, like wax in tbe 
flame of ■ common candle. Quartz, tbe 
sapphire, mBgnelia, lime, all entrrnl into 
fiiaion. Frajpnentaof diHmond, andpoinit 
of cliorcuil and plumbago, rapidly diuip- 
pearrd, and lecmed to evaporate in it, 
even wtieti llie connexion was made in ■ 
receiver eibausted by the air-pump^ but 
there was no e»iden«c of their baving pix- 
vinusly iitHlei^ne fiiaiim.f 

f It is DurpriainK <o me, tJui tlir d^'-cor- 
d^incj of theau phenomma, ivitli any that 
hiTe been produced by michBiiicaleirctri- 
cily, itbotild not atrikc every electrician. I 
have exposed a difTrrtnllal thermometer, 
(maite with etber according to Dr. Ilnw- 
ard'a plan), lo aeuprentof electricity from 
a very powerful machine, without its Indi 
calinff the ilightett chaniK of temperature. 

Introducing the thermomi-tir through 
one of the necka of a receiver, a current 
of electricity was made to pais from a wire 
to a eliarroal point, for ten miiiulea, with- 
out any perceptible cfTect on the warmth 
of tbe airin tbe veaael. The discharge of 
a battery produced a momentary deprei- 
ainii of the fluid in tbe stem of the ther- 
miimeten but it tonk place, and ceased so 
quickly, that I question if it were not pro- 
duced by the compre ssion of the air around 
the bulb, or were not a dilatation due to 
the rays of light simply. 

It appears, therefore, that heat doei not 
accompany a genuine elcelrical stream. I 
will venture to assert, that non-conducling 
bodies arc never heated by it, unless in 
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'When the c«inmunication between the 
points, positively and negatively electrified, 
wai made in air rarefied in the receiver of 
the air-pump, the distance at which the dis- 
cbarge took place increased as tbe eibaui- 
tion proceeded, and when the atmosphere 
in the vessel supported only an inch of 
mercury in the burometrical g^uge, tbe 
■parks passed through a apace of nearly 
half an inch. By m^inj^ ibe points recede 
from each other, the dinchargi: was made 
through 6 or 7 inches, producing a moat 
beautiful curuication of purple light; the 
cbai'coal became inienselj igniti-d, and 
some platinum wire attached to it, fused 
with brilliant srintillatiuni, and fell in large 
globules upon the plate of the pump. Alt 
the phenomena of chemical decomposition 
were piodiiceil with intense rapidity, by 
this combination. When the points of 
charcoal were brought near each other in 
non-cnn<liirting fluids, sucli as oiti, ethers, 
and cblnridtc compounds, brilliant sparka 
occurred, and clastic matter was generft- 
ted. Such, indeed, was the electric inten- 
■ity, that sparks were produced, even in 
good impcrli^ct conductors, such aa tbe 
nitric and sulphuric acids. 

When the two conductors from the ends 
nf the combinition, were connected with a 
Leydcn bittety, one with tbe Internal, the 
other with the external coating, the battery 
instantly became charged; aiiaon removing 
the wire, and making the proper camtcz- 
iuns, eillicr a shock or a spark could be 
perceived, and the least possible time of 
contact was suiBcient to renew the charge 
to its full intensity. 

The general facts of the connexion of 




MM. Gay-Luuac and Thenanl announc- alkalis, metals, and earths, are separated 

ed, that the power of chemical decomposi- from these bodies in the voltaic circuit at 

tion increases only as the cube root of the the positive pole; and alkalis, metals, and 

number of piatrs; but their experiments earths, are separated from acids, at the 

were made with parts of piles, savs Sir H. ncipitive surface. Me showed further, that 

Davy, very unfavourable for (piining^ ac- such are the attracting^ powers of these sur- 

curate results. In various trials made by faces, that acids are transferred through 

him, with f^reat care, in the laboratory of alkaline siihitions, and alkahs throu{|^h acid 

the Koyal Institution, the results were aU 8«>ltitions, to the |)oles where they have 

together different. their points of repose. This was exhibited 

The batteries employed were parts of by making a combination of three agate 
the above great combination, carefully in- cups, one containing sulphate of potash, 
sulated, and similarly charged; arcs of zinc one weak nitric ucid, and the third distilled 
and silver presenting equal surfaces, ar- water. The three «'ere connected by as- 
ranged in equal glasses, fiihd with the besMis moistemd in pure water, in such a 
same ki.'id of fluid, were likewise used; manner, that the buif.ice of the acid was 
and the tubes were precisely similar, and h>wer than the surface of the fluid, in the 
fliled with the sanu* sohiiioM of pcitash. other two cups. When two wires of pla- 
in these experiments, 10 pairs of plates tina from a powerful voltaic apparatus, are 
pniduced 13 measures of gas; '20 pairs pro- intriKluccd into the two extreme cups, the 
duced in the same time '19; again, 10 pairs solution of the bait being positively elec- 
produccd five measui'cs; 40 pairs in the trifieil, a drcompositiun look place, and in 
same time produced 78 measures. In ex- a cei-tain time, a portion of potash was 
pcrimenti made with arcs, and which found dissolved in the cup, in contact with 
acemed unexceptionable, the negative wire, though the fluid in the 
4 pairs produced 1 measure of middle cup was still sensibly acid. 

gus. Such are the rhemico-analytical powers 

12 in tlie same time O-i^ ^^ electricity, that not even insoluble com- 

When 6 produced 1 pounds arc capable of resisting their cner- 

30 - - 2-1.5 gy;for even glass, sulphate of bar)tcs,fluor 

Xow, these quantities are nearly as the spar, gypsum, ?n.irble, 8cc. when moistened 

squares of the number of pairs. »"d placed in ccintact with eUctrlfiod sur- 

In batterits, uhose plates have equal face.s, from the v(»liaic apparatus, arc sen- 
areas, the calorific power has Ucn said to s'^^b' ^^^^^ <>". »»<l *he alkaline, earthy, or 
be as the number. Sir II. Davy, however, a^'id matter, slowly carried to ihe poles 
found that when the surface of each was '" ^'»<^ common order. Not even the iiioht 
100 S([Uare inches, "o^id aggregates, nor the firmest com- 
10 pairs ignited 2 inches of plat, wire P»wnds. are capable of resisting tins mode 
l-80lh of an inch. of attack. Its ofXTation is slow, hut the 
2J do. do. 5 inches do. do. results are certain, and, snoner or later, 
40 do. do. 11 inclus do do. ^\^' nieans of it, bodies arc resolved into 

The results of expi rimcnts on higher sinipler forms of matter. 

nuiid>crs wer»: not satijifuciory; for 1(^0 T'^l i»«r M. Davy established the grand 

pairs, of .>3 square inches each, ignited law of electro-chemicaKlecompositiou,that 

throe inches of platinum wire l-70th of an m^'tals, inflammable bodies, :ilkalis,eanhs, 

inch; and lOuO ignited only 13 inches. The *"^* oxides, are determined to the negative 

chargt-s of exciting acid, were similar in t^^rfaec or pole, and oxygen, chlorine, io- 

both eases. dine, and acids, to the positive pole, it had 

The ratio between the incrcaJ^e of calo- hecn imagined that various substances 

rific|x>wcr,andincrea<>ed area of the plates, might be generated from pure water, by 

is probably greater than even the Mjuare. nieans of electricity, stich as potash, so<la, 

For 30 pairs of plates, containing each two and muriatic acid. A strict investigation 

square feel, did not ignite one-sixteenth as <'f the circuin-itances under which these 

much wire, as Jo pairs, containing each substances appeared, led him to <liscover 

eight square feet; the acid employed being that they were always furnished from the 

of^the same strength in both cases. But vessels, or from im|)u:ities in the water, 

great difficulties occur to ensure accuracy, and enabled him to determine the general 

in experiments on extensive and powerful prineiples of electrical dt conipositiim, and 

batteries to a]>])ly tl.is power to the resolution of se- 

In Sir II. DavyN great Makerian Lecture ^eral speciis of matter of unknown nature 

on the chemical :'gi ncies of electricity, into 'heir elemeiiis, numely the aUalis, 

published in the Phil. Traits, for 18j7, and earths, bor-tcic and muriatic acids, &c. 

most deservedly cn»wned b) the National The intimate relation between the elec- 

Inntiluieof France with the Napoleon prize, trical and chemical changes, is evident 

he amply demonstrated that acids, which likewise in the general phenomena of the 

arc electrically negatire, with respect to battery. The most powerful Toltaic com- 
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bintti«i* ire foniied by lutMtanMt that 
act ciiemically, with moat energy upon 
each other. Such lubBUncei *■ undergo 
no chemicMl chan^i in thcM comblmttiona, 
eihibil noeleclncal powcra. Thus, zinc, 
copper tad nitric acid, forni a powerful 
batleryt while ailrer, gold, and water, 
which do not act chemiollyon eichnthcr, 
produce, in leriei of tlie lame number, no 
perctplible cfTccl. Th<»e circunntancei, 
in the infancy of calvuiic reiearclii ti^ 10 
the belief that tile electrical pliemimena 
were entirely the retulls of chemical 
changes; and that aa lical was produced by 
chemical action, under common circum- 
atances, lo eleciricii)' reaulied from it un- 
der other circumitancei. 

Thi* geni-riilizalion ■rcmi, however, to 
be incorrect. Zinc and coppiT, different 
metala and oxalic acid, difTenni mciali and 
aulphur or charcoal, exhibit electrical ef- 
feci* after mere conuel, and thai in caK> 
when not the ilighlest chemical change 
can be obaerved If, in theac experimenti, 
indeed, ciieroical phenomena are produced 
by the action nf menitrua, all electrical ef- 
iect* immediilely ceaie. 

The source of aelif>n of the voltaic appa. 
ntua, leema tn depend up<in cauaci iimi> 
Urtotliote whicli produce the accumiila- 



and equal polarity. Pony roda of aine of 
the fame aiie, cotinectcd with forty nlver 
wirei, pKciaely limilar, were intrnduced 
in the regular order into limilar glaaact, 
filled with a solution of muriate of ammo- 
nia, rendered slightly acidulous by muria- 
tic acid. As l'>ng as the extreme parts re> 
maincd unconnected, no gas was disenga- 
ffed from the silver, and the tine WM 
scarcely acted upon. When they wero 
connected, all (he plates uf line were di»> 
solved much more rspidly, and liydragen 
gas was eralved from every silver wire. 
In another experiment, in which seTcral of 
thrie wires, at equal distances, were intro- 
duced into small glaan tubes, it was found 
that equal quantitiea of hydrogen were pro- 
There are no fluids known, except audi 
as contain water, which arc capable of be- 
ing made the mtdium of connexiim be- 
tween the metals or metul of the voltaic 
apparatus; and it is probable that the power 
of water to rrceive double polarities, and 
to evolve oaygvn and hydrogen, ia neces- 
sary to the conalani operation of the con- 
nected apparatus. We may suppose also, 
tint acida or saline bodies increase the ac- 
tion, by affunling elements which posses* 
opposite electricities to each other, when 
mutually excited. The action of the cbc- 
mical menstrua exposes continually ncv 
surfaces of metali and the electrical equili- 
brium may be conceived, in coiiaequeocc, 
to be allemhlely dcairoyed and reatored, 
the changes taking place in imperceptibia 
portions of time. 

Wi: may show the manner in which 
propapilc tleclrical po- 
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idea of tn electrical fluid, for which certain |>airt it insignificant, and the energy of in* 

bodies have stronger attractions than terposcd agents feeble, we see t'lixiricitjr 

others, lie conceived that in his pile, the evolved without any appreciable quantity of 

upper plate of sine attracts tlie electricity caloric. In the calorimotor, whore Wi- have 

from the copper, tlie copper from the wa- sixe only, the number Ix ing the lowcvt pos* 

t(*r, ilie water again from the next plate of sible, wc sre scarcely able to detect tlie 

sine, the next plate of zinc from tne next presence of electricity. 

plate of copper, and so on f* This hypo- When the fluid contains enough rlectri. 

thesis sppliL'S hsppily to most of the phe- city to give a pn>jcctile power, adt-quate 

nomena of the action of the insulated pile, to pass through a small space in the air, 

and the pile connected by either of iU ex- or through charcoal, which im|)edts or ar- 

trenities with the ground; but does not rests the caloric, and favours its propensity 

explain witii the same facility, tlie powers to radiate, this principle is evolved. This 

of the apparatus connecU'd in a circle, in accounU for the evolution of intense heat, 

which each pbte of zinc must be supposed under those circumstances, which rarefies 

to have the same quamity of eieclricity as the air, so that the length of the jet from 

each plate of copper; for it can only, as one pole to the other may be extended af- 

Sir H. Davy justly observes, receive as tcr its commencement. Hence the portions 

much as the copper can give, unless indeed of the circuit nearest to the intervening 

the phenomena of the circular apparatus charcoal or heated space, are alone injurec^ 

be consiilered as depending upon the con- and even non-conducting bodies, as quartx« 

stant and rapid circuUtion of the natural introduced into it are nised; and hence a 

<^tiantitv of electricity in the different se- Ter>- large wire may be melted by tlie fluid. 

Ties, which requires the proof of a con- n.>ceived through a small wire impercep- 

stant power t<i attract electricity from one tibly affected. 

body, at the same time that it is given off" g^ „^ numoin tn the Calotimtttr ^ Gal- 

to another. But the investigations of Cou- ^.,,^^ lir/u^rator in SilUmtm'9 /tiinw/.f 
Kunb and Poisson, already detailed, fully 

demonstrate that electricity is not distri- * We shall retain the title Galtanihm, 

biited among diflTcrent species of matter, otit of respect to its illustrious discoverer, 

by any kiml of elective attraction. and place under it, sonic details concerning 

Platinum melts with more facility at the the influence of this form of electricity on 
positive than at the negative pole, when it living bo<lies.* fSce Galvanic Uar la- 
is connected with charcoal; but with sul- CKATOR.f 

phurlc acid, it becomes red-hot, only ahon • Elec ravM. Sec Ores of Cold.* 

ii is negative, and the acid positive. In T.ukmz:* r$. A ti rm used bv the ear- 

the calorific efflct in general, charcoal is u^^ cI.iniistH, iiea:K in tlu- sani'e sense as 

most easily ipiiud, next iron, p'.aimum, ^i^^. „,odernH use the term /r$t principle. 

g.ild, then copper, and lamly, zinc. ^jj^. chief, and imUcd ven esstntial diffe- 

See Sir H. navy 9 EiemenU, ami M. Bi- ^.^p^. b<.tuven them is, t'l.at the ancients 

•/'t Truit^ di' PhjfMiguf, tomeii. chupitre lO; considered tfieir el. mtnls as b'ld.cs pos- 

FJectt chimique* </.• rjppnreil electromo- g^.gsing absolute simplicity, and capable of 

*•'«"'• forming all other b'.dies by their niu'ual 

^ I conceive that the gMvanic fluid owes combin;ition; whereas the fi.s: principles 
its properties to caloric and electricity; the of the mcKlerns ai'e considered as simple, 
if^irmer predominating in prtinortion to the merely in re.<»pect to the present state of 
s*ze of the pairs, the latter in proportion the art of anal)zln^ bodies. 
to the number, being in both cases excited • ELr.Mi. A res'n, wh ch exudes from 
by a powerful acid. Hence in batteries, incisions made, in fl:y weather, through 
mliicli ct»mbine both qualifications suffici- the bark of the amifit r'fuu/rro, a tree 
cntly, as in all those interveninjr between which grows in America. It is wrapped in 
Childrcn*s large pairs of two fiet eight fl^g leaves, in long roundish cakes, semi- 
inches by six feet, and the^ 2000 four inch transparent, and of a yellow colour. It has 
pairs of the R<»val Institution, the pheno. g f,iint fragrance.* 



means 



mena indicate tW presence of both fluids. ELiQ.rA noN. An operation, by i 

In De Luc's column, where the sjze of the ^f ^.i,ic|| 4 ni.»re fusible substance is sepa- 

, ■ — rated from another which is less fusible. 

t» If the zinc attract electricity from the !• consists in the application of a degree 

copper, it has a sti-onger a^mity for elec- ©f heat sufficient to fuse the former, but 

Uicitv. The water attract.i electricity from "<»t the latter. 

the zinc, it has Uien a stronger affinity for RLuTkiA riox. This word is used by 

it than zinc; andA/«r/ion stionger than chemists to denote the process of washing, 

copper, whose affinity is weaker than that which carries off* the li;;hter earthy parts, 

of tine. Copper cannot then attract elec- while the hca%'lcr metallic parts subside to 

trlcity from water by the prcxnisct. tlic bottom. 



EME 

* Bkbialc. Thii grnui contiins tvo 
•peciei, the prlimatic and rhomboidal. 

1. Pritmalic Emerald, Euclue of ilaiiy. 
lU colour! are greon, of rarioili (hades, 
and lometirairs aky-blue. It ii found only 
cryilallii(.'d. ThcprimitiTefDrin is apritm 
of l3o* 2','. Ii8 secondary forms are, an 
oblique fbur-sidL-d prism, variously mollifi- 
ed hy arcuminatinas and truncations. Tlie 
lateral pUnea are more or less longitudi- 
nally Htreaked, g'iTing the prisms a reed- 
like appearance. Lustre splendent. CleaT. 
age perfect, in the direction uf the smaller 
diagxjnals of the prism. Fracture smull 
concliiiidal. Fra)rmcnt» tabular. Transpa- 
rent. BcfraclB double. Harder than quarti, 
but BolWr (ban topaz- Easily frangible. 
Sp. gr. 3.9 to J.J. LoKs trannparency, and 
then melt* before the blnw-pipe. Its ci>n- 
nituenla are 35 to 3G silica, 18 to 19 aln- 
nina. 14 to IS glucina, 2 la 3 iron, and 27 
to 31 loaa. The laal is chiefly w»ter, and 
in some measure alkali Found in Peru 
and Urazil, It \s a beautiful mineral, but 
too brittle for JtH'olry. 

3. Rhimbaidal Emerald, nf which there 
arc two sub-species, the precious emerald 
■tid the berjrl. Precious emerald is well 
eharactcriied by its emerald-green colour, 
of various depths. It is generally crystal- 
liied- The primitive form is an equiangu- 
lar sli-sidcd prism, on which various trun- 
cations are found. The lateral planes are 
smooth; the terminal planes rough. Llisire 
■picndent. Ch-av-ige slraiglil and four-fold. 
Fracture imperfect conclinldal. Transpa- 
rent. Moilerate double refr;iction. Nearly 
aa hard as inpaz. Sp. ^'r. 3.6 to 3.77, Hest- 
ed to a muilerHte degree, it becomes of a 



blue eoloii 
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* Earmr. Digeat ipecaenan root, Gnt 
in clher and then in alcohoL Kvaporate 
the alcoholic infuuon to drjncBi, lediiaoha 
in water, and drop in acetate of leiil. WsA 
the precipitate, and then diliiising it in wa- 
ter, decompose bj a current of sumhuretted 
hvdrogen gas. ^iilphuret of lead falli to 
tfie bottom, and the emetin remains in •ohi- 
tion. By evaporating the water, this aob- 
ttance is oblamed pure, 

Emetin forma transparent brownish -red 
scales- It has nii smell, but a bitter acrid 
taste. Ala heat somewhat shove thai of 
bfflling water, it is resolveit into carboiue 
acid, nil and vinegar It afford* no ammo, 
nia It is soluble Wh in water and alcohol, 
but not in elheri and uncrysutlizable. It 
is precipitated by ptolo.nllrate of meTOirf 
and ciirrosive sublimate, but not hy tartar 
emetic. Half a grain of emetin acu as a 
powerful emetic, fi'Uowed by sleep -, «x 
grains lomit violently, and produce itupot 
and destli. llie turgs bikI intestines are 
inflsmed, Pellctier and Magendie, -b*. d( 
ChimUnrhgsup.\t, iv. ir3.« 

Gnrisbrat. This term is applied to de- 
note the peculijT smell produced bv a con- 
siderable neat upon vegetable or animal aub- 
slances in closed vesscu, or uhen biimed 
under circumstances which prevent tlie ac- 
cess of air to a considerable part of the m**^ 
and consequently occaidon an imperfect com- 
bustion, or destructive distillation of the 
parts so covered up by tJte rest of thenuB. 

E^nLsiui, An imperfect combination of 

other substance capable of combining with 
both these wibstsnces. Tlir substances are 
either t:icchaiine or miicibgijions. 

Eimsi. Tliere ilk tun kinds of enamel, 
the np:ique and the transparent. Trinspa- 




tides w€ nttzed before tbej are added to 
Ik vitreous b«Si*t. 

^In the tniMtctiont of the Society of 
kit* for 1817, a vi|ii«ble Hit of receipt* for 
DMnrl colours is ^ven by Mr. R. Wynn» 
ir the coimnuniestKAt of which s premium 
mm awarded. The foJJowing are Mr. Wynn'k 



Md.1. Redlead, 8 parts. 

Calcined borax, 1} 

Flint powder, 3 

Flint glaiSp 6 

Vo. 3. Flint crlaas, 10 

White anenic, 1 
Nitre, 1 

Vo. 3. Red lead, 1 

Flint glMS, B 

yo. 4. Red lead, 9^ 

Borax not calcined, 5^ 
Flint glans, 8 

Ho. 5. Flint (riass, 6 

Flux, No. 3. 4 

Red lead, 8 

After the fluxes hare been mehed, thcT 
bcKild be poured on a flag itone, wet with 
sponge; or into a large pan of clean water, 
len dried, and finely pounded in a biscuit- 
«e mortar for use. 



Yellow enameL 
Red lead. 

Oxide of antimony, 
White oxide of tin. 



8 
1 
1 



Mix the ingredients weO in a biscuit-ware 
lortar, aiul having put them on a piece of 
lutcb tile in the mufl9e, make it gradually 
ed-hot, and sufl'er it to cooL Take of this 
lixture 1, of flux No. 4. H; grind them in 
«ler for uie. By var)ins; the proportions 
r red lead and antimony, atfTerent shades of 
Dlour may be obtained. 



Orange. 
Red lead. 

Red sulphate of iroi^ 
Oxide of antimony, 
Fhnt powder. 



12 
1 

4 
3 



After calcining these without melting, 
•e 1 part of the compound with 3} of flux. 



? of this 



1 

3 



Dark red. 
Sulphate of iron calcined dark. 
Flux, No. 4. 6 parts 
Cokothar, 1 

liglit red. 

Red sulphate of iron, 1 

Flux, No. 1, 3 

White lead, 1| 

Brown. 

Manganese, 2^ 

Red lead, hi 

Flint powder, 4 



See transactions of the Society, or tbe 
VOL. IK 
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PhiL Mur. Tol. 51. Mr. TUloch jlutly ob- 
serves, that borax should be uied sparingly, 
as it causes efflorescence, and decay of the 
enamel colours.* 

EmnocHi. A genus of extraneous^ fos^ 
sib, usually of about an inch in length/ and 
made up of a number of round joints, which 
when separate and loose, are called trochi* 
tx: they are composed of the same Und of 
plated spar with the fossil shells of theecbi* 
ni, which is usually of a bkiish-gray colour^ 
and are r^ry bright where fresh brokeni 
they are all striated from the centre to the 
circumference, and hare a cavity in the mid- 
dle. They seem to be the petrified arms of 
that singular species of the sea star-fisb» 
called Stella arboreacens. 

*Eri»oTs. Pistscite^— fflemer. A sub* 
species of prismatoidal augite.— Jbmeton.-^ 
Acanticone, from Norway. Colours, pist^ 
chio green, and green of dariser shadef« 
Massive, indurtinct granular or fibrous con- 
cretions, and cr>'staQlized. The primitive 
form ban oblique four-sided prbm,m which 
the Uteral planes meet at angles of 114^ ST 
and 65* 33\ llie secondary fonu are, 1. 
Very oblique fuur-sided prisms, bevelled on 
the extremities. 3. That figure truncated 
on the acute edges, and flatly bevelled on the 
extremities. 3. Abroadunequiangularsix* 
sided prism, variously acuminated or trun* 
cated. 4. A very oblique four-sided prism, 
truncated on the obtuse lateral edges, and 
doubly acuminated on the extremities by 
four planes. The cr>stab are sometimes 
reed-uke, and the bteral planes arc longitu- 
dinally streaked; but the truncating, acu- 
minating, and bevelling pbnes, are smooth^ 
and the terminal planes diagonally streaked. 
Lustre splendent, internally inclining to 
peariy. Cleavage twofold. .Fracture flat 
conchoidal. Translucent. Harder than feld- 
spar, but not so hard as quartz. Brittle. — 
Sp. gr. 3.45. Before the blow-pipe, it is 
converted into a brown coloured scoris» 
which becomes bbck with heat Its consti^ 
tuenu are silica 37, alumina 31, lime 15, 
oxide of iron 24, oxide of manganese 1.5, 
water 1.5. Laugier found 26 alumina, 30 
lime, and 13 oxide of iron. It occurs in pri> 
mitive beds and veins, along with aupte, 
garnet, hornblende, calcareous spar, copper 
pyrites, 8fc. It is found in Arran, in secon- 
dar> syenite and cby-sUte; in Mainland of 
Shetland, in syenite; 'in the Island of Icolm- 
kill, in a ruck composed of red fekl«>ar and 
quarU; in the syenite of Glencoe; m simi- 
lar rocks among tlie Malvern hilb; in quartz, 
at Wallow Crag, near Keswick; in Com- 
wall; Arendal, in Nonftay; in Bavaria, 
France, &c.* 

EriDiBxis. If the human skin be mace- 
rated in hot water, it separates into two 
parts, the etoU, or true skin, and the epidtr- 
mit, or scarf skin. The continued action of 
warm water at length dissolves Che cutis, 

4 
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but doe* not »frect Ihc epidermic nfilher 
doei bIci^oI. CuiBlic alkali, however, tlit- 
•olvri it. I' reKnibUs coagubtMl albumen. 

EriHiM Silt. Stilphate of migncsii. 

• F. ("imnsTii (Cmmci). A tsrmh»p- 
pi^iitrodiioed into chemialty by Dr. Wol- 
kalon, to tipmi the lyatem of definite n- 
tim, in which the eorpuitulir uubjects of 
tliri science reciprocally combine, referred 
to t common atandard, reckoned unit]'. If, 
wiih tliia profound pliilompher, we aMunw 
oxygen u the suindlin), from ita almoat uni- 
*erKil relation* to chemical matteri then 
callinfT it i<n>1y, we shall have, in the follow, 
iiitt I xiim;.lri, Uieae ratio* reduced (o their 
loweat teriTu, ia whieb the equivalenla will 
bePHiHH ratios:— 



That of hydroeen wiU be 0.125 

Offlitorr - ■ 0.375 

(Sfoirbon, - - 0.7 JO 

Ofpl...Bpbora«, - 1.W0 

Ofaiote, - • 1.7S0 

Ofsulphur. - - 2000 

OTcakium, - - 3.550 

OC sodium, . - 2.950 
Of p"tasiJiim, ■ - 4.950 

Of copper, . . 8.00 

Of barium, - - S.7S 

Of lead, - ■ 1J.00, kc. 

The lubstanm in the above table, mi- 
ceptible of reciprocal saturation, can com- 
biive wiih oxygen or with each other, not 
onlj in proportions cnrrrapondinK to Iheae 
numbers, Init also ftrqiipntiy in multiple or 
sub.niultiple pn>portion«. We have Ihere- 
" "" " (in n.is nttl 



Therefore, to 
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'neutralite Ihe nine «eif^ta of ererf otbd 
acid. For example, 6 parts of potwi, or 
A of >oda, neutralize 5 uf sutiAuric acidi 
hnd 4.4 of polaah arc adequate to the «r~~ 
ration of 5 of nitric acid. Therefbr- 
find the quantity x>f toda equiTaleiH ti 
saturalion of this weight nf nitric acid, 
need not make experiments, but mereif 
cimpule it bv the proportional rule of Etidi- 
ter, Thus,a56:4.4::4:2.93iOrinwoRla.*i 
the potash equivalent )« the sulphuric add, 
is lo thepotush equivslent to the nitric aei^ 
•o ii the sndu equii-slent to the Grat, to th« 
soda equivalent lo the second. And »giia, 
ir6 5 potash saturate S of munatic acid gas, 
bow much soda, by Richter's rule, will be 
reijuired for the same effecL We aaj 6:G.5i: 
4 1 4.3. 3dly, If 10.9 potash combine with 5 
of cirhonic acid, how much soda wiU b« 
equivalent to that effect. Now, 6 : 10.9 : ; 4 : 
7.26. Here, therefore, we have found, that 
if 6 potash be equivalent to 4 soda, in aatu* 
r^itlnfc 5 of sulphuric acid, this ratio of 6 to 
4, or 3 to 2, will pervade all the posaihle 
(aline combinationa; lo that whatever be ttao 
quantity of potash renuistc to saturate 5, 10, 
ftc. of any other acid, two-thirds of tlut 
quanitty of aoda will niffice. 

In the umc manner let us find oat, br 
five of sulphuric, or of any one standaid 
acid, the satuming quanti^ of ammonia, 
magnesia, Ume, strontites, baijles, peroxido 
of copper, and the other bases; then their 
proportions to potash, thus nacertained, kn 
this acid, will, by arithmetical reduction, 
give their ■aturating' quantity of every other 
acid, whose reUtion to potuh, or indeed (• 
any one of these hues, it known. 

llie eiperiment:il verification oTthismoM 
important luw, occupied Kichter 
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Baaet. 




Oiygen — 1. 


Acids. 




H 

Oxygen ^ 1. 


Alumina, 


5^ 


2.625 


Fluoric, 


427 


2.135 


MapietU, 


615 


3.075 


Carbonic^ 


577 


2885 


Amiuoiua, 


672 


3.36 


Sebacic, 


7ii6 


3.530 


Lime, 


793 


3.965 


Muriatic 


712 


3.560 


Sod*, 


839 


4245 


OxaUc 


755 


Z.775 


Strontian, 


1329 


6645 


Phosphoric, 


979 


4.895 


Potash, 


1605 


8.025 


Formic, 


988 


494 


Uary-tes, 


2222 


1.111 


Sulphuric, 


10<J0 


5.000 








Succinic, 


1209 


6.045 








Nitric, 


1405 


7.025 








Acetic, 


148J 


7.400 








Citric, 


1683 


8.415 
8.470 








Tartarcnu«, 


1694 



htrc added the two columns under oxy- 

1, from which we see at once, that with 
eiception of the bases lime, strontian, 

I soda, and the acids carbonic, muriatic, 
jihuric, nitric, citric, and tartaric; the 
Dbers given l>y Hichtcr do not form tole- 
le approximations to the tnio propor- 
18. The object of the above table was, 
pve directly the quantities of acid and al- 
I requisite tor mutual saturation Fur i x- 
l»le, 1605, opposite to potash, is the quan- 
' of that alkali equivalent to nctitralize 
' of fluoric acid, 577 carbonic, 712 muri- 
'^ lOUO sulphuric. Sec. Racl) column af- 
li also progressively increasing numbers. 
nse neariMrt the top have the greatest acid 
alkaline energies, as measured by ttieir 
Vers of saturation. The cohimn of Rich- 
gives, thcrc*forc, as far as the anah tical 
aos of his time permitted, a table of the 
itjve weight* of what has since been by- 
hetically called the atonu. 

2. Rut two chemical constituents fre- 
;ntly unite in different proportions, fonn- 

distinct am! often dissimilar compounds. 
us, ox>-gen and azote constitute in one 
•portion, nitrotis oxide, the intoxicating 

of Sir H. Davy; in a second proportion, 
-ic oxide, the nitrous f^ of Pnestley; in a 
rd proportion, nitrous acid; and in a'fourth 
(portion, nitric acid Is there any law re- 
ating these various compounds; so that 
>wing the first pniportion, we may infer 
• whole series .' This question was first 
wered in a work containing many airious 
icipations of discoveries, to which poste- 
r writers have bid claim; I mean Mr. 
{gins*s Comparative View of the Phlogis- 

and Antiplilogiatic Theory, printed in 
», and published early in 1789. Resides 
ne additional fiirts, decisively hostile to 
: hypothesis of phlof^ston, this publication 
tinictl^ advances the doctrine of multiple 
»portion, with regard to the successive 
npoundsofthe same constituents This 
I likewise interwoven, with new and in- 
Tiews conoetning gMeotn ami atomi- 



cal combination, l^fr. Higgins having felt 
himself ag>:rieved at seeing discoveries clear- 
ly announced by him in 1789, brought for- 
ward nineteen years afierwards by Mr. Dai- 
ton, in his ovi'ii name, published in 1814 a 
book, entitled experiments and Obseri^ationi 
on the Atomic i'heory and Klvctrical Phe- 
nomena. Ill this work he gives ntimerous 
a notations from his Compuraiirfi Vitte^ wiiich 
bundantly establish hib cluiin of priority to 
the discovery of multiple proportioun, and 
the atomic theor}* of chemistry. It is no fault 
of Mr. Higgiiis, that hin first work partook 
of the imperfect nnaUscs ot the day. Indeid 
wc liave rtr!LS(in, on the contrary, to be sur- 
prised Ht his rejection of nwny emirs then 
sanctioned by high authorit},' and his pro- 
mulgation of many new tn:ths, which might 
appi-ar, to conteinjiorary writers, insulated, 
or of little consequence, but to which subse- 
quent rescHrrhcs have given a due pL'ice and 
importance in the system of* chemical know- 
ledge. Who would deny to rolumbus the 
glory of d.'scovcriiig a new world, merely be- 
cause the means of research placed witliin 
his power, di<l not permit him to explore its 
extensive coitstsP Is not that glory on the con- 
trary greatly enhancetl, by the very early pe- 
riod at which the discovery was acliieved, 
while navigation as a science was still un- 
known? I sliall quote a few passages, as he 
gives them, from his Companitive View, 
which 1 th:nk are decisive in this fundamen- 
tal disaiBsion. 

** Hepatic gas (sulphuretted hydrogen), as 
shall be shown, is hydrogen in its fiiU extent, 
holding sulphur in Rolution.*' lliis fiict, of 
hydrogen not changing its voUime, by com- 
bining with sulphur, has been marked among 
tlie valuable discoveries of later times. 

«* Therefore, 100 grains of sulphur, re- 
quire only 100 or 1U2 of the drv' graviuting 
matter of oxygen gas, to fonii sulphurous 
acid. As sufphurous acid g:*8 is very little 
more than double the specific gravity «»f oxy- 
gen gits, wc may conclude, that the ultimate 
particles of sniphitr and oxygen contm tlie 
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MiM qnintitr of iruitten for oiy^ RW 
•uffen no cnniidenible diminution W itibuik, 
by unlin^ to the quantity of Milphur necra- 
•ii^ for the r^niution of •ulpliuroui wid. 
It contncti 1-llth witull be shovn here- 
■ftec." Cumpare wi'b the aboTe lUteiaent, 
the IbUowing ftom Dr. Thomitm'i System, 
publiihed in 1S07. " If thi» tJiBlysit Sepre- 
dfc, it foUowi, Ibkt 100 cubic incbei of hy. 
drojfen f[»s, in order to be converted into 
■ulphnrrtted hydrogen, combine with 7.69 
grains of sulphur, uid sre converted into 
about 36.6 cubic Incheii so that hydrogen 
ns, by dissolving sulptiur, is reduced to lil- 
Ue morethsnone.fourthof ilsorigitwl bulk." 
Vol. i. p. 93. Sir H. Dmvy hu since proved, 
by accurate experiments, ^st hydr 

does nsl chani 
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of onitiii^ lo a t}uTd psrtick of ehhcr of ili> 



sulphuretted hydrogen, 
ire its bulk, agreeably to Mr. 

■5'. " 



know the constituent! of sulphuric acid, it 
is essy thence to deduce the fuUowing ss 
the proportion of the inp^diciit* of lulphu- 
Xpmtidd:— 



Mr. Higgins tnciilcates very stron|^, that 
when a bodv is cupalile of C0Tid)iTunf> *rtk 
another in two pmportionn, the third pM^ 
cle introduced ii held by a much weaker ifr 
finity than that which unites (he paiticksqf 
the fitit or true binsry compound, 

acid contains 5 of oivgen and 1 of awte.^ 
Nitrous gas, according' to Kirwan, coMnw 

2 volumes of oxygrn gns, and 1 of uMio 
1^. According lo U^oinier, liX) |(rwM of 
nitrous gss contain 33 ^ins of aiote, and 
68 of oxsgen. [am of the former philoM- 
pber's opinion. 1 also am of opinion, that 
everv primary particle of aiote Is united t* 

3 of oxvgen, and that the molecule tInN 
formed, is surrounded with one comiDoa tt- 
mospliere of caloric. 

'■ As this requires demonstration, let \ Im 
the anneird diagram represent an ultimate 
particle of aiote, which altracta Mqrgcn «^ 
the force of 3i 



axperimenta. Its tnie composition is now 
known lo be 100 of the gnvitstinjr nutter of 
bxyeen to 10U of sulphur, in cuiifurmiiy with 

The elenwntary propnition of Mr, Dal. 
ton's atomical hypothesis, seems to be most 
explicitly announced in Ibe ftiUowing palm- 

gTJjAi of Mt. HiBgint. 



Let • be ■ particle of oxygen, whose alliae- 
tion to A we will svippose lo be 3 more; 
hence they will unite with the force of 6; 
the nature of this compound will be here- 
after explained Let us consider this to be 
the utmost force of attisctJon that csn sub- 
sist between oxygen and azote. We will 
now suppose a second particle of oxygen t 
to combine witli A ; they will only unite with 
the force of 4]." *■ 11iis 1 conndcr to be 
the real atracture of a molecule of nitrous 
gas. Let a third particle of oxygen c units 
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wM thui in the 0trtw-co1<mre(l; and the lat* rether hynothrtictl, and therelbre ought t» 

ter ackl retains it with less force than the have no pluce in physical demonstrations. 
red nitrous acid; and nitrons gas holds it That water is a compound of an atom of 

with still more force than the red nitrous oxygen and an atom ot hydrogen, is assum- 

add. lliis aocoimts for the separation of ed by Mr. Dulton as the basis of his system, 

o ay gcn gas from the colourless nitrous acid But two volumes of hydnigen hen- combine 

(natric acid) when exposed to the sun, at the with one of oxygen. He tliert'fore infers* 

Mine tiiDe that the acid becomes coloured, that an atom of hydrogen occupies double 

Nitrous acid in any other state will afford no the bulk, in its gaseous !»tate, or an atom of 

osygen* when exposed to the sim." oxygen. These assumptions are obviously 

«* Why the gaseous oxide should be more gratuitous. I agree with Dr. Pnmt in think- 

nhible in water than the nitrous g^ is uhat ing that Sir 11. Daw has taken a more phi- 

I cannot accotmt for, unless it be occasioned losophical view of this subject. Guided bf 

by the smaller size of its calorific atmos- the strict logic of chemistry, he places no 

pheret, which may admit its atoms to come hypothesis at the foumlation of his fabric, 
within the gravitating influence of that £xi>eriment shows, Ist, That in eaual vo- 

fluid." lumes, oxygen ueigli 16 times more than hy- 

It is impossible to deny the praise of sin- drogcn; and 3<lly, Tlmt water is f()rmed by 

fuUr ingenuity, and justness, to the above the union of one %'olume of the former, and 

pasMgesj and ever>' one must be stnick with two volumes of the latter gas, or by weight 

tbeir analog)', both as to atomical doctrines, of 8 to 1. We arc not in the least authori- 

andtlie cakmfic atmospheres of gases, single zc<i to infer fnim this that an atom of oxy- 

and comp<Hmd, with the language and views gen weighs 8 times as much ss an atom of 

expanded at full Icn^h in Mr Dalton's new nydmgen. For auglit u*e know, water may 

System of Chemical Fhilosophv, first framed be acomi>ound of 2 :itoms of liydn)gen, and 

about the >ear 18<>3, and publislicd in 1808. 1 of oxygen; in which cose Wf shoukl have 

It appears that this philosopher, after mcdita- the proportion of the weights nf the atoms, 

ting on the definite pmportionM,>it^hichoxy. as given by equal vohunes, nanieh, 1 to 16. 

gen was shown by M Proust to exint in the Tlicre is no good reason for iixing un one 

two oxides of the same met:J, on the sue- compotind of hydrogen, more than on an- 

oeaaive combinations of oxygen and azote, oihcr, in the determmation of the basis of 

and tlie proportion* of v.irious other chcnii- the e({iiivaleut scale. If we delibemtc on 

cat compouiKK w.'ts finally led to conclude, that combination of hulrogen in which ita 

tliat the unilftrmity which ot>tajiiii in corpus- agency i^ uppiirently moat energetic, name- 

eular combinations, results from the circum- Iv, that with chlorine, we would sun-ly never 

etance, that they couMHt ot one atuu) of the t^inkof pi'ching on t\0u volumes as its wuif 

one constituent, united gi.*nerally with one or least pn)pi>rtion of com: )i nation; for it ia 

atom of the other, or with two or three a- otw volume of hydrogen which unites with 

toms. Anl he further inferred, ti*at the re- one volum:* of chlorine, producing two vo- 

lative weights of these ultimate atoms might lumes of muriatir gas. Mere, therefore, »e 

be ascert^iuetl from the pmportion of the see that one volume of h\drogen is quite ade- 

two constituenm in a neutrtl compound. quate to etfect, in an active gaseous bwl} of 

Chemistry is umjuestionabty under great e<pial bulk, and o6 times i's ii eight, an en- 
obligations to Mr. Dalton, for the pains with tire change of propcrtieH. Should we as- 
which he collated the various analyses of sume in gaseous chemistn, 2 volumes of 
ch<-inical bodicit, by diH'erent invetttigutoni; hydrogen, as the combining unit, or as re- 
and for estahlislung, in opposition to the presenting an atom; then it should never 
doctrine of indi*finite affinity, taught b\ the unite in 3 volumes, or an atom and a half 
illustrious Berthollet, that the diHerent com- with another gas. Ammonia, however, is a 
pounds of the name principles did not pass compound of 3 volumes of hydrogen with 1 
mto each other by imperceptible gradations, of a/uie; and if 2 volumes ol^ hydrogen to 1 
but procecdeiU pr*r fti/lriin, in successive pro- of ux\ gen be called an atom to an atom, sure- 
portions, each a multiple of the first. By \y 3 volumes of hydrogen to 1 of azote 
correcting anil extending Kichtcr's scale of should be calletl an atom and a half to an 
leciprucal saturation, and reviving Mr. llig- atom. Yet the Daltonian Commentator, on 
gins s long neglected discover> of multiple the second occasion, counts one volume an 
proponion, Mr. Dalton has been no mean atom of hydnigen, and on the first, two vo« 
contributor to the sdvancenM^nt of the sci- lumes an atom. 

cnce. It is difficult to say how far his figur- We would steer clear of all these gp«tui- 

ed groups of spherical atoms have been be- tous assumptions and contradictions, by ma- 

Bemual or not. Tliey may have bad some king a single volume of hydrogen represent 

OK in aiding the conception of learners, and its atom, or prime equivalent. ** 'Hiere is an 

pcriiaps in giving a novel and imposing air advantage,** sa}s Dr. Front, **in considering 

Id the atomical fiibric. But their arrange- the volume of hydrogen equal to tlie atooit 

mm* and even tkctr «xisteiiecp are alie- as, in this aese, the specific gravities of most. 
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of tlieir noaa; wliereas, if we nuke thi 
lume uf oxygen unity, the «eig]iti of tJie 
•UHm of most ctemenliry mbMBTicei, elcept 
oxygen, will be double Ihal nTtheir specific 
jrivitiei, with respect to hydrogen. The 
astumption of the volume of hydriKcn, be- 
ing equkl to the atom, will alio enible us to 
BiM more reidily, the specilic Knvitiet of 
bodies in their ga»eoui iCMte, (either with 
Tdpect to hydm^-n, or itmoBpheric ur,) by 
ineiins ot Dr. UoUuton'H logometric sckle. 
••If the liews vc have ventured to ail- 
T>ncebecorTect,weinaysIinait co^^^(1e^the 
rfttrt liu of the kncienU to be reulizcd in 
bydrogeni an opinion, by tlie by, not allo- 

Ether new, IT we sclualty canndcr this to 
thecase.aiidfuKherconuiler the specilic 
P^vities of bodies, in their gaseoui stale, to 
repreient the number of voluniei condensed 
into one; or in other words, the number of 
the absolute weight of a unHe volume uf 
the fint matter (rftm !!u) which they con- 
tain, whicb is extremely probablei multiples 
in weight mint alwiiys indicate multiples ill 
irolume, and via vtrta; and the specific gra- 
Tilies or absolute weiglils ol all bodies in a 
gaseous state, must be multiples of the spe- 
cific (gravity, or absolute weight of the firrt 
matter, (irpiT> ux>), because all bodies in a 
gaseous state, which unite mth one another, 
unite with reference to their volume." 

From these ingenious obserrations, we 
petceive the singular felicity of judgment, 
with which Sir H. Davy made choice of the 
angle volume of hydrogen, for the unit of 
primary combination, in his elements of che- 
mical philosophy. 

Mr, Da' • ■ ■ 
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■ingly, or if either is in excesi, it exeecdtto' 
a ratio to be expressed by sooie limple mill- 
tiple of the number of its atoms." 

It is evident trom this paa-j^, thai tha 
principle which presented itself to Mr. Dal- 
ton, on 1 review of the laboura of Mer dUb- 
mists, had really occurred to Dr. M'ollastus 
from his o«i. and that he would unouea- 
tionably have beeu ipeedily led toil* fuDds- 
velopcment. If Mr. D:iltnn had erer chanced 
to look into llie neglreted book of Hi^gin^ 
there wnuld have been little merit in 1m 
antidpalion of what the ailtancement sf 
analytical preciinon wuuld infallibly have te- 
vealed in a vcrj short period. 

Dr. Wollastiin, in (he above deeidre pa- 
per, dumonslniies, that in the sub.catbon*ta 
and cn'stallized carbniiHte of potash, the 
relation of the eiriionic acid to the bne, ia 
the first, is exactly one.lialf of what it is la 
the secon:!. I1ic same bw is shown to bold 
witli regard to the two carlxinutes of sod^ 
and tlie two sulphates iif potash; and beii^ 
ap])lied to his eiperimenls on tlie com- 
pounds lA potash and oiatic and, leads liim 
to conclude, that (he neutral oxalate may b« 
conwdercd asconaiiling of 2 (latticles puiast^ 
witlil acid^ thebinoxalaleasl and !,urS|Ht- 
B^, uith 2 acid; tlic qu;i.lroxalale as I and % 
or 3 potash, with 4 acid. 

We cannot witlihold from our rcaden the 
f'lllowinir masterly obsr nations, whieli miiH 
make every one regrel, that tlie firrt de- 
velopement of the utumic theory Lad nM 
fallen into such pliilnsopliical han<ls 

" But an explanation which admit* t 
double share of potasli in the neutral sall^ 
(the oxalates), is not altogether untisfacloiTi 
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mbinationt; biit, when the irambev tev At the poles of thii drcle, the eqnilibriim 

let of paiticlen exceeds in the propor- would be unstable, and would be liable to be 

i to 1, then, on the contrary, a stable deranfi^d by the slightest force of adjacent 

ium may again take place, it the four combinations.** Compare with this remaik. 

■ are situated at the angles of tlie the following sentence from my paper on 

liUteral triangles composing a regu- sulphuric acid, at published in the Journal 

ihedron. of Science, October, 1817. <<The terms of 

ss this g^eometrical arrangement of dilution are, like logarithms, a series of num- 

narv elements of matter b altogether bers in arithmeticalprogression, correspond- 

ira( and must rel}' for its conlirma- ing to another senes» namely, the specific 

rejection upon future inquiry, I am gravities in geometriod progresaon. Fbr a 

I that it should not be confounded little distance on both sides of the point of 

5 results of the facts and observations greatest condensation, the series conrerges 

above, which are sufficiently distinct with accelerated velocity, whence the 10 or 

'Stciory with respect to the existence 13 terms on either hand!, deviate a little from 

law or simple multiples. It is per- experiment." Pace 126. Or in other words, 

) much to hope, tliat tlic geometrical a small addition of water or of acid to the 

ment of primary' particles will ever abo\'e atomic group, produces a grmx change 

fectly knowoi since, even admittin|^ on the degree o( condensation; which ao- 

very small number of tliese atoms cords with the position ** that the equilibri- 

ng togetlier, would have a tendency um would be liable to be deranged by the 

Se themselves in the manner I have slightest force of adjacent combmations.** 

i yet until it is ascertained how While considering this part of Ur. Wollas- 

proportion the primary particles ton's important paper, let me advert to the 

ves bear to tlie interval between curious facts pointed out in the article Ni- 

: may be supnoved that sumiunding tbic Acin, relative to the compound of one 

UioiM,although themselves analogcNis, atom of dry acid and seven atoms water.— 

isturb this arrangement; and in that In my paper on the subject, published in the 

e effect of such interference must al- eighth number of the JouruHl of Science, I 

Jcen into the account, before any the- showeil that this liquid combination was ac- 

ihemical combination can be render- companied with the greatest condensation of 

plete.*' volume, and the greatest disengagement of 

not aware, that any chemist has ad- heat In comporting this Dictionary, I cal- 

xpcrimental evidence, to prove tlut culated, for the first time, the atomical con- 

le equilibritim ma^ again take place, stitution of the nitric acids employed by Mr. 

ur particles arc situated at tlie an- Cavendish, for congelation; and n>und with 

the ffxir equilateral triangles compo- great satii^action, that the same proportioa 

egular tetrahedron." I have, there- which had exhibited, in my experiments, the 

uch pleasure in referring to my re- most intense reciprocal action, as was indi- 

I on the constitution of liquid nitric cated both by tlic aggregation of particles, 

unfolding a striking confimiatioD of and production of heat, was likewise that 
llaston's true philosophy of atomical whidi most favoured solidification. Such 
ition. When I wrote the following acid congeals at — 2^; but when either 
e, I had no recollection whatever of stronger or weaker, it requires a much low- 
(illaston's profuuml speculations on er temperature fur that eH'ect. 
Iral arrangrement. — «• We perceive, 3. The next capital discovery in multiple 
! liquid acid of 1«430, composed of 4 projiortions, was made by M. Ciay-lAissac, in 
of water -f- 1 of dr^ acid, pos^ises 18u8, ami nublislied by him in the second 
itest power of resisting the influence volume of tne Mfmoirri tf^ircueiL After de- 
lerature to change its state. It re- tailing a series of fine experiments, he de- 
he nuuimum heat to boil it, when it duces the following important inferences,-^ 
nchaiiged; ami the maximum cold to « Thus it evidently appears, that all gasesy 
I congelation." See Acid (Nituc,) in their mutual action, uniformly combine 
Dictionary. in the most simple proportions; iund we have 

we have a fine example of the sta- seen, in fiict, in all tne preceding examples, 

'equilibrium, introduced by the com- that the ratio of their union is that of 1 to I, 

I of four atoms with one. The disco- of 1 to 2; or of 1 to 3, by volume. It is im- 

lich I had also the good fortune to portant to observe, that when we consider 

'ith regard to the constitution of a- the weights, there is no simple and definite 

sulphuric acid, that the maximum reflation between the elements of a first com- 

Atioii occurretl, when one atom of bination; it is only when there is a second 

acid was combined with three atoms between these same elements, that tlie new 

r, is equally consonant to Dr. WoUas- proportion of that body which has been ad- 

iews. ** But in this arrangement," ded, is a multiple of* the first, liases, on the 

Woll^oni*<for want of similar mat- contrary, in such proportions as can com- 
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hine, pve riie i]v*vs to compoundt, wbme 
Hement* »re, in volume, RiiilUplei tbc one 
of the ntlier. 

" N«t only do the gUPs combine in \*tj 
•impli' proportion*, m we liavf jiut teen, 
but moreover, the apparen' cuntraclion of 
Toliime which tliey eipciience by combint- 
tion, hu likewite ■ aiiiiple reUbon wilh Ihe 
Toliimi: of the (^*e*i or rather with the vo- 
lume of one of them." 

By mppmiii^ the conlractinn of volume 
of the twq j^k-ouicoiistiluenis of wster to 
be only equiil lo the whole vohnne of oxy- 
gen adlcd, hefuimd Ihe ratio of Ihe deiin- 
ty of iteam to be t» that of air as 10 to 16i x 
computed rriiilt in exact coireipon'lence 
with the experimental result lately obtained 
in an indepcniltnl methoil, by the same ex- 
cellent philowplier, " Ammoniacil ni ii 
compmeil in volume," •»)» he, "of 3 p»rt« 
flf hjdroften and 1 nf aiote, aiiil its dennty, 
cnmpiired to thai of air, in U S96; but if we 
Bunpole the apparmt coni faction to be one- 
half of the total volume, we And 0.SP4 for ita 
density. Thui it ii demoiutraled by this 
nearly p«rfcct accordance, that the appan^nt 
contraction of iti elementa ii preciiely one- 
half of the total volume nr nitlier double the 
vdume of azote." M. Gay-ljiMac aubj<Mni 
to hii bfiuitifiil memoir a table uf f^iiseoui 
combinallon, which, wllh aame modilicatioiis 
derived from oibaequcnt reK-arcliei, will be 
inierted under the otiicle Ga. 

Hie tame volume of the Mtmant pre- 
•enU another importanl discovfiyof M. Gay- 
l..utsac, on the iiibject of equivalent pro- 
portiuni. It it entitled. On the relation 
which exiata between ttie oxid^itlnn of me- 
tala, and their capacity of saiunition for the 
acicU. Be lie re nrw-s. I.^w ».rioi uf ci 
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fliiMilired and Wuratinfc ttie aaid, bw ben 
lumished to it by the lead. 

If we put into a nlution of ndphate of 
copper, ilightly acidiiloui, brieht iron turn- 
ings in Fxcesi, the copper it almost iottant- 
ly precipitated i the temperature ritea, and 
no ^ it ditenngrd. Tlie tiih)hal« of iroa 
winch we obtain, ii that in which tb« oxide 
it at a minimum, and itt aciility it exactly 
the tame ai that of the tulpbate of coppct 
employed. 

We obtain similar reiuhi, by decaapoMBv 
the acetate of copper by lead, eawdal^ 
with the aid of hut. But tince the rnic 
precipitate! ttie lead from itj acetic anluiiona 
we may conclude, that it would abo precipi. 
tate cupper, from ita eomlnnation with ue 
acetic acid. Experience ii here in periist 
accordance with theory. 

We know with what fadfity copper pre- 
cipitatet lilver, from itt nitnc tolution. All 
the oiVRcn wluch it needs for its inlutian, 
is fumuhcd to it by the oxide of sihvn fot 



cobalt, in regard to nitrate o 
these last examples, as in the preceding, the 
prccipiutine meUl. Rnili in the oxide of the 
melal, which it precipitates, all the Oxygen 
which is neccHtarj' to i< fur its oxiiUienienl, 
and tlir neutralizing to the tame degree the 
acid of the tulution. 

Iliete inconteuable bets naturally con- 
duct to the principle announced above, that 
the acid in tjie metallic lalta, it directly pra- 
portional to the oxygen in their axidtra, la 
the jirecipiution of one metal by another, 
quantity of oxygen in each oxide remaini 
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M. GayXustae concludes bti memoir ought to relate only to the reiultf of es* 

with thia obienration. When we preci- perimentt." 

pitate a metallic solution, by i ulphuret- He conceiTet that the calculations will 
ted bydrof^n, either alone or combined be much expedited, and the formulx req* 
with an alkaline base, we obtain a sulphu- dered more simple^ by considering the 
ret or a metallic hydrosulphuret. In the smallestproportionof any combining body, 
first case, the hydrogen of the sulphuret- namely, Uiat of hydrogen, as the integer. 
ted hydrogen combines witli all the oxygen 'I'his radicul proportion of hydrogen, is the 
of the oxide, and tlie sulphur forms a tuU fr^wra uhn of the ancient philo<ophers. 
phuffct with the metal; in the second case. It has been objected by some, to our aa- 
the sulphuretted hydrogen combines di- suniing hydrogen as the unit, that the num- 
ffeetly^with the oxide, without liciug de- bcrs representing the metals, would be- 
compoaed, and its proportion is such, that come inconvenieritly large. But this could 
these is sufficient hydrogen to saturate all never be urged bv any person acquainted 
the oxygen of the oxide. The quantity of with the theory oi numbers. For in what 
hydrogen neutralized, or capable of being respect is it more convenient to reckon ba- 
8o» depends therefore on tlie oxidation of rium ^.75 on the atomic scale, or 8.75 X 
the metal, as well aa the quantity of the 16 = 140 on Sir H. Davy's scale of expe- 
aulpliitr, which can combine with it. Of riment? or is it any advantage to name, 
consequence, the same metal forms as many with Ur. Thomson, tin = T^^TS^ or to call 
distinct sulphurets, as it is susceptible of it 118, on the pUn of the English philoso- 
distinct stages of oxidation in its acid so- pher? If the combining ratios of all bo- 
lotions. And aa these degrees of oxida* dies be multiples of hydrogen, as ia proba- 
tion are fixed, we may also obtain sulphu- ble, why not take hydrogen as the uniti 
reta, of definite proportions, which we can 1 think this question will not be answered 
eaaihr determine, according to the quanti- in the negative, by tbo-se who practise the 
ty of oxygen to each metal, and the pro- rrdiirtion of chemical proportions. The 
portions of sulphuretted hydrogen. det'endcrs of the Daltoiiiun hy|K>thesis, that 

The nextchemist who contributed essen- water consists of one atom oxygen to one 

tially to tlie improvement of the ecjuiva- atom hyilrogcn, may refer to Dr. Wollas- 

lent ratios of chemical liodies, was Uerze- ton's scale, as authority for taking oxygen 

liua. By an astonishing number of analy- as the unit. Hut that admirable instru* 

aes, executed for the moiit part with re- nient, which has at once subjected thou- 

niarkable precision, he enabled chemical s.inds of chemicsl combinations to all the 

philosophers to fix with corresponding ac- despatch and precision of lugomciric cal- 

curacy, the equivalent ratios reduced to cuiation, is actually better adapted to the 

their lowest terms. He himself took uxy- hvdrogen unit, than to the oxygen. For if 

gen aa the unit of proportion. we slide down the middle rule, till 10 on ii 

The results of all tins enuilous cultiva. stand opposite to lU liydrogt:n on the lefl 

tion, were combined and illustrated with siilc, every thing on the scale is given in 

original researches, hy Sir If. Daw, in his accordance with Sir H. Davy's system of 

Elements of Chemical rhiloHo|)hy'puhrn»h. primary proportions, and M. iiay-Lnssac's 

ed ill 1812. In this system of truths, which theory of gaseous combination. This va- 

will never l)econie ohsolete, we find the luahle concurrence, as is well pointed out 

clairoa of Mr. ni);gin!i to the discovery of by Dr. I'rout, we lose, by adopting tlic vo- 

the atomic theory justly advocated. luuu* of oxygen as radix. 

But what peculiarly characterizes this In liie fiRit part of the Phil. Trans, for 
chemical work, is the sound antihypotheti- lUU, a|)|>eared Dr. WoUaston's di-scription 
cal doctrines which it inculcates on chemi- of his scale of chemical equivalents, an in- 
cal combination. •* Mr. HiiTftins," says Sir strument u hich has contributed more to fa- 
ll. " has supiKised that water is composed cilitate the general study and practice of 
of one particle of oxygen and one of hy- chenjistry ll»an any other invention of man. 
dn>gen, and .Mr. Dali'on of an atom each; His paper is further I'aluable, in presenting 
but in the doctrine of prop<»rtions derived a series of numbers denoting the relative 
from facts, it is not necessary to consider primary ]M-oportions, or weights of the 
the combining bodies, cither as composed atoms of the principal chemical bodies, 
of indivisible particles, or even ns always both simple and compound, determined 
united, one and one, or one and two, or with sinjfular sagacity, from a general re- 
one and tliree proportions. Cases will be view of the most exact analyses of other 
hereafter pointed out, in which the laiio* chemist*, as well an his own. 
are very diH'erent; and at present, as we fhc hkt of suhhtanccs which he has esti- 
have i>o' means whatever of judging either mated, is arranged on one or other side 
of the relative numbers, Hguix's, or weights, of a scale of nunibers, in the order of their 
of those particles of bodies which are not relative weights, and at such distances 
in contact, our numerical exprcssious fromcsch other, according to their weights. 

Vol.. ll > 
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thtt the ■eriei oT numbera plucd on • ilid- 
mg Kale cm at pleaiure be moved, lo that 
uif number exprcMingp the «e](fht of a 
compound, may be brought to cormpond 
^th the place of that compound, in the 
adjucent column. l*hc arranp:inent la then 
auch, that the weight of any ingredient in 
ita compoiition, of any reagent to be em- 
ployed, or precipilate that mi;;ht be obtain- 
ed in iti analyiii, will be found opposite 
the point, at which ill reapectire luime ia 

If the alider be drawn upwards, till 100 
corresponda to muriate of soila, the tcalc 
will then iIkiw how much of each aub- 
•tance contained in the table, is equivalent 
lo 100 of common salt. It ahowt, with 
regard to the diffetent viewi of this aalt, 
that it contains 4£,6 dry muriatic acid, and 
53.4 of soda, or 39.8 sodium, and 13.6 oxy- 
gen! or if viewed aa cblaride of lodium, 
that it contains 60.3 chlorine and 39.tt so- 
dium. With reipect to reagents, it may 
be seen, that 383 nitrate of lead, contun- 
ing 191 of litharge, employed to separate 
the muriatic acid, would yield a precipi- 
tate of 337 muriate of lead, and that there 
would then remain in solution, nearly 146 
nitrate of soda. It may at the same time 
be aceni that tlte acid in this quantity of 
•alt, would serve to make 333 corrosive 
•ublimale, containing I8S.5 red oxide of 
mercury: or make 91.5 muriate of ammo- 
nia, compoacd of 63 murialic gaa (or hy- 
dromuriatic acid), and 39,5 ammonia. 
The acale shows also, that for the purpose 
of obUining the wholr of the add in dli- 
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not need to be toUk that 
all the dinaiona are logometrict oom^ 
quently, that the mechanical addition aid 
aubtraction of ratios here perionned bf 
juitapoiition, correaponds in effect to tm 
multiplication and division of the number^ 
by which those ratios are cxpreMed in co^ 
mon arithmetical notation. 

In his Kssay on the caule of C . 
Proportions, Bericlius propoaed a •; 
of siens, to denote atomical cotaUoi 
wliicb it may be proper briefly to eitf . 
This sign it the initial kiter, and bjr itwif 
always expreiae* one atom, volume, or 
prime of the substance. When it is ac- 
cessary to indicate several volumea or 
primes, it ia done by prefixinf; the numiMn 
(or example, the cuprous oxide, or protox- 
ide of copper, is composed of a prime tt 
oxygen and a prime of metal; ita Hm i« 
therefore Cu -^ O. The cupric oxides or 
deuloxide of copper, is compoeed of 1 
prime metal, and 3 primes oxygeni tbcK- 
fore its sign is Cu + 30. In &t muKr 
the sign for sulphuric acid u S + 30i fat 
carbonic acid, C + 30: fur water, 3ir 4- 
O, 8ic. 

When we express a compound ptinae of 
the first order, or binary, we throw away 
tlie -f-, and place the number of primea 
above the letter, aa the index or exponent 
is placed in arithmetic. For example, CuO 
+ SU' = sulphate of coppen CuO^ -f 
2SO* ^ bi.de uioiulphate of copper, er 
persulphate. These formulic have this 
advantage, that if we take swiy the oiy- 
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e equiTftlent it well atcerUined. This the weight of the acid atom to be a great 

iplojred as the common meaaure, and deal leas, he deduces it, from the same 

proportions of the rest are compared ^atOt to be only 1.0095. By what new 

. Let us take, for instance, Sir H. process of arithmetic he brought out this 

*» analysb of fluate of lime, to deter- number, it is impossible to conjecture. 

the unknown number, that should de- But no doubt he devoted some pains to the 

tiM prime of fluoric acid. We know, computation, since he rears on that unsub- 

Df ail, that 3 primes of oxygen = 2, stantial basis, a long fabric of atomic in- 

vae with 1 of carbon = 0.75, to form duction. 

ooqMMmd prime 2.75 of carbonic acid. We ahall give another example, derived 

ikewise know that carbonate of lime from a more complex subject, 

sta of 43.6 carbonic acid + 54.4 lime. M. Vauquelin found, that 33 parts of 

hcrefore make this proportion, to de- lime, saturated with sorbic acid, and care- 

ine the prime equivalent of lime. fully dried, weighed 100 grains. Hence 

43.6 : 54.4 : : 2.75 : 3.56 = prime of the difference, 67 grains, was acid. To 

find its equivalent prime, we say. 

We know that 100 parts of dry sul- As 33 : 67 : : 3.56 = the prime of lime 

I of lime, consist of 41.6 lime and : 7.23 = the prime of the acid. But as he 

idd. Hence, to find the prime of sul- brought it to absolute neutrality by a small 

c acid, we make this proportion: portion of potash, we may take 7.5 for the 

6: 58.4 : : 3.56 : 5 =: prime of sulphu- prime. 

»d. M. Vauquelin subjected the acid, as it 

Bir H. Davy obtained from 100 grains exists in the dry sorbates of lead and cop- 

nr spar in powder, acted on with re- per, to igneous analysis; and obtained the 

d quantities of sulphuric acid, and following results: 

sdt 175.2 grains of sulphate of lime. Hydrogen, 16.8 

aince 100 grains of sulphate of lime Carbon, 28.3 

in* aa above, 41.6 of lime, we have Oxygen, 54.9 

foportion: <— ^ 

» : 41.6 : : 175.2 : 72.88 = lime, corres- 100.0 

Bg to 175.2 g^ns of sulphate, and Now we must find such an assemblage 

I previouiily existed in the 100 gr. of of the primes or atoms of these elements, 

spar. If from 100 we subtract 72.88, as will form a sum-total of 7.5; and at the 

iOerence 27.12 is the fluoric acid, or same time be to each other, in the above 

Jier ingredient of the fluor, which sa- proportions. The following very simple 

k1 the lime. Now to find its prime rule will give a ready approximation; and 

alent, we say, by a common sliding scale, it may be work- 

38 : 3.56 : : 27.12 : 1.325 = the prime ed by inspection. 

im of fluoric acid from Sir II. Davy's Multiply each proportion per cent, by 

iment. Had we taken Dr. I'homson's the compound prime, and compare the 

er 3.625, as representing the atom of products with the multiples of the consti- 

the atom of fluoric acid would come tucnt primes. You can then estimate the 

3015. As the Doctor had a particu- number of each prime requisite to compose 

trpothesis to support, which required the whole. Thus, 



0.168 X 7.5 » 1.2600 or 10 hydrogen = 1.25 
0.283 X 7.5 «= 2.1225 3 carbon = 2.25 
0.549 X 7.5 =r 4.1175 4 oxygen = 4.00 



Theory. Experiment. 



16.7 


16.8 


30.0 


28.3 


53.3 


54.9 



7.50 100.0 100.0 

e differences between these theoreti- one of the quantities per cent, may stand 

id experimental proportions, are pro- opposite the nearest estimate of a multiple 

within the limits of the errors of the prime of that constituent. Thus we know 

in the present state of analysis. that hydrogen, carbon, and oxygen, bear 

>n Dr. WuUaston's scale we mark with the relation to each other of 1, 6, 8; and, 

e or a pen, 2h, 3h, fcc. up to lOh; of course, the latter two, th.it of 3 to 4. 

:, 4c, 5c; and 2n, 3n, 4n; respectively But 54.9 oxygen, being more than one half 

lite to twice, thrice, &c. the atoms of of 100, the weight of oxygen in the com- 

igen, carbon, and nitrogen, as is al- pound prime is more than the half of 7.5^ 

done for oxygen, (wiUi the excep- and therefore points to 4. Place 54.9 op- 

f the fourth, where copper stands), posite 4 oxygen, (where copper stands), 

udl then have ready approximations we shall find 18 opposite 10 hydrogen, 

i prime components, by inspection of and 30.7 opposite 3 carbon. Here we 

nue. More the sliding ptrt, to thai see the proportions t>f carbon and by- 



Equ 

droMD, Kre both greiter th*n b^ T«u- 
queUn's analyiii. Try 51 oppoiite 4 ozr- 
gen, then oppoiite 3 cmrbon w« h»re, 28.7, 
and oppoiite 10 hydrogen 16.9. Tbe pro- 
portions I have cxlcultted ■rithmeticil- 
ly Bbore, seem aomewhu better ipproii- 
mationij they were deduced from hydro- 
gen 0.125, and cubiin O.rS, initetd of 
0.U2 and 0.734, u on the ica)r. 

IT the wei|[hti>f tlie compound prime ii 
not given, tht^n we musl proceed to enimaie 
the nearest prime pruportiuns, after inspec- 
tion orthosc pc-r cent. Tlie iciUe may be 
uied with ■ilrantaj^, M jilit now explained. 

The roUowing^caae has bren reckoned dif- 
ficult of loiutj on, and haibren even involved 
in an aljFebrHic iiirmula. Let ui luppoK a 
Testable acid, coiiuining combined water, 
whole prime equivalent if to be deter- 
mined by eiperimenl. A cryitalliied salt 
ii made with it, for example, and a deter- 
minate quantity of loda. Suppoic the al- 
kali to form 36 per cent of the lalt. The 
Teat ii water and acid. Uisiolve 100 graini, 
aild aild tliem to an indefinite quantity of 
tlie aolulion of any aalt, with whose bate 
the vegetable acid fornii an iiiioluble cam- 
pound. Dry and weigh thii prcripilatc. 
"Without dccompoiing the latter, we have 
■ufficient data for determinln|f the prime 
. equivalent of the real acid. Wemakethi* 
pt<^>ortion; Ai the weight of aoda ia to ili 
prime equivalent, lo ia the weight of the 
precijiitate, to the prime of the compound. 
Suppuac 148 grain* of an inaotuble salt of 
lead to havebfcnobliintH: tlien '.?6::1.95:: 
146:33.1 = tlie pnni< uf llie siilt iif Irad. 
From thii, if we di'diiri ihi wtlplit of Ihc 
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■ame number of atoini, as on 
oxygen. Ai thit hypotheiit ii 
proof, it evidently «hou1d be ditearded from 
phyaical acience. Since the Tolumcofbydra- 
gen ia eqiul in weight to l-16th the wcisbt 
of the volume of oiyj^, the (bnoer two 
■yatemi are mutually convertible, by multi- 
Ikying the number oxygen, in the ozynn 
ratio, by 1 6, or 4 X 4, to obuin the number 
uithe hydrogen acalc; and thiaiare-c a nv er . 
ted by the inverae operation, namely, divi- 
ding by 16,orby 4 X 4. 

Dr. Wollaston'i acale, and Sir H. Davy^ 
proportional numberi, are adapted to the 
idea that water ia a compound of 1 hydro- 
gen + 7.5 oxygen by weight, or 13 -f 1 by 
volume. Their mutual convenion ia there- 
fore very eaiy, for if we add to Dr. WoUaa- 
ton'a number, ita half, (he aum ia Rir B. 
Davy'a; and of courac, if wc aubtract fhim 
the number of the latter, ita third, the re- 
mainder is Dr. WolUslon's number. There 
ia one t-ery frequent variation in the weight* 
of the primea among the beat writert, 
namely, doubling or halving the nunber. 
Thia diflcrence is occasioned gcDcrally by 
an uncertainty about the first term or pro- 
portion in wliicli the body combine! with 
Dxy(;cn! some cliemiats reckoning that a 
protoiiilE which others consider a dentox- 
ide. Thus Sir H. Uavy gives t03 aa the 
number representing ironi from which, if 
we deduct ^ = 34 J, the remainder 68.)' 
it nearly double of 34.5, the number of Dr. 
Wollaslon. But Mr. Ponelt has very in- 
geniously shown that perhaps ^ =i 17.^ 
ia to be preferred.* 

KsiENCES. tJeveril of the volatile or 




ETH £TH 

of the receiiwr it covered with 1ar|^ dis- it throws down in a black precipittte. 

tinct streams of the fluid which run down Mixed with the muriatic solution of gold, 

its sides. AAer the ether has passed over, it retains a portion of the metal id solution 

sulphurous acid arises, which is known by for some time. 

its white fume and peculiar smell. At this * To give ether its utmost purity, we 
period the rtrceiver must be unluted and must add to the common purified ether, drj 
mnoTcdt care being taken to avoid breath- subcarbonatc of potash in powder, till the 
in^ the penetrating fumes of the acid; and last portions are not wetted, and draw off 
tht lire most at the same time be modcra- the ether by distillation. Its sp. gr. will 
ted, because the residue in the retort is fall from 0.775 to 0.746. Being thus de- 
dieposed to swell. A light yellow oil, prived of its water, it must neit be freed 
called sweet oil of wine, comes over after from alcohol, bydigen^giton dry muriate 
the ether, and is succeeded bv black and of lime, and decanting the supernatant li- 
Ibiil sulphuric acid. The residue varies in quid, which is ether of sp. gr. 0.632 at 60^, 
its properties sccordingto the management according to Lowitz. IMitiilation increases 
of the heat. If the fire be much increased its density to 0.7155 at 68^, according to 
toward the end of the process, the sulphu- M. T. de Saussure. 
reus acid that comes over, will be mixed Ether boils in the atmosphere at 98° F. 
with rinegar. and in vacuo at — 20^. The density of its 
The ether comes over mixed with alco- vapour as determined by M. Gay-Lussac, is 
hoi and some sulphurous acid. It was 2.586, that of air being 1. Ether admitted 
usual to sdd some distilled water to this to any gas standing over mercury, doubles 
product, which occasioned the ether to rise its bulk at atmospheric temperatures. If 
to the top. Rectification is absolutely ne- oxygen be thus expanded with ether, and 
cessary, if the ether have a sulphurous then mixed with three times its bulk of 
smell; sind this is indeed the better method pure oxygen, on being kindled it explodes, 
in all cases, because the water added in the forming carbonic acid and water. By de- 
old method always absorbs about one-tenth tonating such a mixture M. de Saussure 
part of its weight of ether, which cannot has lately inferred ether to consist of 
De recovered without having recourse to Hydrogen, 14.40 
distillation; and also because the ether is Carbon, * 67.98 
found to absorb a qtittntity of the water. Oxygen, 17.62 
Previous to the rectification, a small quan- —__«». 
tity of black oxide of manganese should be 100.00 
added, shaking the mixture ocrw»ionally _, .. ' _ 
during 24 hours. Proust prefers clean , These proportion, per cent correspond 
slaked lime, as recommended by Woulfe; ^^ Olefiantgas, 80.05 
observing that the bottle must not be above ^^ *^''» ^^'^^ 
three parts filled, and that it must be moved 

about in cold water for some minutes be- _ i *. •.« iww.w 

fore the cork is Uken out. 9^r*^0' ne^^b' 5 prunes olefiant gas. con- 




minded, 

alcohol, 

ger of cxploi 

mixture and agitation of concentrated acids 

and alcohol; and the suffbciting cfTect of ^'^^ 

the elastic fluids, which might fill the Or 6 hydrogen -f 5 carbon + 1 oxygen. 

apartment if inadvertently disengaged; are By passing ether through a red-hot por- 

all circumstances which require cautious celain tube, it is resolved into heavy in- 

management. flammable air, a viscid volatile oil, a little 

Sulphuric ether is a very fragrant, light, concrete oil, and charcoal and water, 

and volatile fluid. Its evaporation pro- Ten parts of water combine with one of 

dtieea extreme cold. It is highly inflamma- ether. Sulphuric acid converts ether into 

ble, bums with a more luminous flame than nweet oil of wine. If a very little ether be 

alcohol, which is of a deep blue, and emits thrown into a large bottle filled with chlo- 

more smoke. At 46® below of Fahr. it rinc, a white vapour soon rises, followed by 

becomes solid. It dissolves essential oils explosion and flame. Charcoal is depo- 

aad resins, and camphor very plentifully, sited, and carbonic acid gas formed. 

By long digestion it dissolves l-13th of If we apply to ether that principle of re- 

flitlphur in tlie light, and 1.17th in the dark, search invented by M. Gay-Lussac, and so 

This preparation Mr. Favre recommends successfully applied bv him to iodine and 

Man esceUenttest of lead in wine, which prussic acid, we shall &nd that, 
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OntbUnev, the vapour of ether con- oTaqueoui vapour coniiiU of m 

taiDi one-half of the combined water, that h^rogien, atiid half a *oloine of oxyfe*. 

the vapour of alcohol doei. Hence the rktio of the wei^t* of th« ee*> 

Buttwo voluraet ofolefiantni con>iKof tUtuenta will become, on the hypotheticd 

fbur volume! of hjidro^n, and four of car- oxjgen acale, in which half a volnine tt 

bmi, in ft condenied atatc; and one volume oxjgen rcpreaenla one atom, 

5 atomi hydrogen, = 0.135 X i = 0,635 ... 13 J13 

4 carbon, = 0.750 X 4 = 3.000 ... 21.623 

I oxygen, = 1.000 X 1 = 1-000 ... 64.865 

4.635 100.000 
Mem. ^ArtueU, i. 343. Bight year* Ibcr*. 
after, he modified theae reaulta into 46.5 
acid + 53.5 alcohol, (32.6 olef. gaa -(-309 
water).— 7Voi(*, iii. 97?. 

According to HM. Colin and RobiqiM:^ 
Amaiet de Chimit tt de Pkutiqi^, i. p. 



Thete proportions differ from thoM of 
It. de Siuaaure, in making the carbon a 
little more, and the oxygen a little leat, 
than he found- 

Etbert, exactly the aame with the aulphu- 
ric, may be obtained by paising alcohol 
throu^ phoaphoric and Mienic acida con- 
centrated and heated. 

Another kind of ethen are thoie which 
reiult from the combination of the alcohol 
trith the acid employed to make thera. 
Kine auch elhera are known. Muriatic 
ether, nitric ether, hydriodic ether, acetic 
ether, bensoic ether, oxalic ether, citric 
ctber, tartaric ether, K*Ilic etheri the firat 
four are more volatUe than alcoiioli the 
rett are much leaa so, far they boil with 
more difficulty than water. 

Muriatic ether. It is formed by iiturat- 
ing alcobol witli muriatic acid gi '" 
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348.) one volume of m 

through a porcelain tube at a dull mt hcatt 

is resolved into ■ mixture of one volume 

olehanl gas, and one volume muriatic fit. 

By adding the density of 

olefiant ga* = 0.9733 to that of 

muriatic acid ps = 1.2840 

Wehavetheaum = S.3563,wbichiaiiear- 
ly the *p. gr. of the vuour by esperwwiit 
= 2.31*, 

When a lighted taper is broogfat near 
the surface of this ether, it immediatdjr 
•.v..*;.. ""^ buma with a greenish flaine. 
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ether. The only difference which exif U ide of ezote, carbonic acid fpw, nitroof 
between the former and this kind, ia that acid gaa, acetic acid, and a substance ea* 
the ether formed with the acid, b a little aily carbonized. We arc thus led to sup- 
more Tolatile than the ether made with pose that a portion of the alcohol is com- 
the chlorides. pletely decomposed by the nitric acid, Uiat 
Atiric ether. This ether is prepared bv it yields almost all its hydrogen to the ozy- 
diatillini^ equal parts hj weight or alcohol, gen of this acid, and that hence result all 
aad the aquafortis of commerce. After the products, besides the ether, whilit the 
haTinr introduced them into a retort capa- alcohol and the nitrous acid unite to coa- 
Ue of holding double the bulk, it must be stitute the ether properly so called. The 
put in connexion with a Woulfe's appara- whole ether comes over as well as the aiote* 
tna, of which the first bottle is empty, and protoxide of azote, deutoxide of azote, and 
the other four half filled with saturated carbonic acid. As to the water, nitrous 
brine. The whole bottles must be put into and acetic acids, they are disengaged only 
an oblong box, and surrounded with a mix- in part, as well as a portion of tlie alcohol 
ture of snow and salt. We then apply a and nitric acid which escape their recipro- 
gentle heat from a charcoal chauffer. As cal action. In fact, the easily charred mat- 
soon as the liquor begins to boil, we must ter remains in the retort along with a little 
iaatantly withdraw the heat, and, if neces- acetic acid, about 78 parts of nitric acid, 
aary, check the violence of the ebullition 60 of alcohol, and 384 of water, supposing 
by the application of a moist sponge, or that we bad operated upon 500 parts of al- 
lag, to the retort The operation is finish- cobol, and as much dilute nitric acid. 
ed, when it spontaneously ceases to boil. It is because there is formed so great a 
By this time the product forms a little quantity of gas, that the salt water and re- 
Bore than one-third of the alcohol and irigcration are required. Without these 
acid employed.* precautions, the greater part of the ether 

X- - ^m*^ K«<Lx.B would be carried oft' into the atmosphere; 

t ^ new /roeett fir JVitrout Ether, fy Pm^ ^„j ^^^^ ^-^^ ^^^^^^ ^^^^ j^ ^j^^^ j^^ 

/ewr K. U ARE, M. U. q„ unluting the apparatus, there is found 
The making of nitrous ether is a critical in the first bottle a large quantity of yel- 
procesa. 1 he action of the materials will lowish liquid, formed of much weak alco- 
of^n sponUneoualy increase so as to pro- hoi, of ether, with nitrous, nitric, and ace- 
duce explosion. It may be conducted with tic acids. In the second, wc find on the 
ease and safety by means of a three necked surface of the salt water, a pretty thick 
bottle represented by fig. 7. (See plate, at stratum of clhcr contaminated with a little 
the end of the work, which ezhibiu the acid and alcohol. In the third, a thinner 
eudiometers.) The two outermost necks layer of the same, and »o on. 
are furnished witii funnels, and the central These layers are to be separated from 
one with a tube bent a little more than at the water bv a lon^.necked funnel, mixed 
right angles, and passing through ice to with the liq'uid of the first bottle, and re- 
the bottom of a bottle surrounded by the distilled from a retort by a j,^entle heat, into 
same. The acid and alcohol ought to l»e a receiver surrounded with ice. The first 
very stnmg. I-el a pU of llic Litter be pnxluct is an cilitr, which may be entirely 
poured into the bottle, and then add as deprivctl of acid, bv bcinp placed in con- 
much acid as will make it Imil briskly, tact ^ith cold quicklime in a phial, and dc- 
When the eftlrvescence relaxes, add more canted oil' it, in about half an hour. From 
acid until the addition of this prodiircs no a mixture of about 500 parts of alcohol, 
great effect. Then add more alcuhol, and and as much acid, about liJO parts of ex- 
again more acid, till the Imtllc iK-comes cellent ether may be procuntd. 
one third full. The ether will be rapidly Nitric ether in its ordinary state is a li- 
formed ami collected in the bottle into quid of a yellowish-white colour. It has 
which the recurved tubi* leads. This tube an odour analoj^ous t(» that (;f the preccd- 
is rcpres<'nled in the plate of about one ing ethers, but much stronjfcr, so that its 
third of the proper Icnjfili. There .should inhalation into the nostrils produces a spe- 
be a triangular woo<len trough adajiicd to cies of giddiness. It does not redden lit- 
it fur holding ice or snow. mus. Us taste is acrid and burning. Us 
it might be an improvement if another sp. gr. is greater than that of alcohol, and 
neck were added, throuj;h which the resi- less than that of water. It boils at 70® P. 
dual liquor might l)e drawn out. With this or at that temperature sustains a column 
addition, the distillation of ether might be equal to 30 inches of mercury. Toured 
conducted in a way analojr«,us to that of i„io the hand, it immediately' boils, and 
the distillation of whiskey h> the celebrated creates considerable cold. It'is sufficient 
Scotch still.f tfi ^rasp in our hands a phial containing it, 
* But ether is not the sole prtMluct of the to see bubbles immediately escape. It takes 
operation. We oht.iin also much protoxide tire very readily, and bbrns quite away, 
of azote and water, a little azjte, dcutox- Wiih a while Haiiic. 
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IVhen igiuted with 25 or 30 timei iu 
WeiRht of water, it is divided into three 
portion!. , One, the smdleit, i* dinolrcdi 
another i* cnnvertcd into Tapoun and a 
third n decompoBed. The solution be- 
come! !uddeAlj acidi it ■>iurne> a itrong 
■mcll of apples; and, if after laturatin^ 
with potuh the acid which it contain!, it 
be lubjectcd to diitilladun, we withdraw 
the alcohol, and obtain a residue fnrmed 
of nitrate of poluh. We lee here tliat 
there ii a aeparation, of one part of the 
two bodlei, which conMitute the ether. 
Left to itaelf in a well stopped bottle, the 
rther suffers a spontaneous chan^, for it 
becomei perceptibly acid. By diitillation, 
acid is instantly developed, which shows 
that heat favours its decomposition. If in- 
■tead of exposing the nitric eiher to a dis- 
tillini; heat, we make it traverse yi ignited 
tube, it is completely decomposed. 41.5 
parts of ether tliui decomposed, yielded 5.63 
water, containing i little prussic acidi 0.40 
of ammoniai 0.80 oili 0.30 of charcoali 0.75 
<»rbanic acid: 29.9 of gnies, formed of deu- 
toxideof aiote, azote, subcarburetted hy- 
drogcn, and oxide of carbon. The lou 
amounted to J,72. 

It is very slowly decomposed by potash. 
When combined with nitrous acid gas or 
acetic acid, so intimate a union is ef^lcd, 
that in making tlic compound pass through 
the most concentrated alkalis, only a small 
portion of its acid is separated. Accord- 
ing to M. Thenard, from whose excellent 
memoir in the first volume of the Mcmoiret 
iPArcutil the above interesting facts are 
taken, nilnc ether is composed in the bun- 

.],„i p, - 
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milkr Mpect, but which hf their niuoB 
form a transparent liquid. It U purifcd 
t^ repeated washing! with water. 

This ether does not redden litma*; ill 
■mell is strong, and analo^iu to that of 
the rest lU sp. gr. is 1.9306 at 73" F- It 
assumes in the course of a few days a roM 
colour, which becomes no deeper bjr time, 
and which mercury and potash tnatantlf 
remove, by aeiiing the iodine, which oeeap 
sioni it 

Hydriodic ether boil! at 1S6» F. Atop- 
dinary temperatures, it does not kindle bf 
the approach of a lighted taper to ita aur* 
face, but only exhales piuple Tapmin^ 
when poured drop by drop OD bunuBg 
cools. Potassium keeps in it, without at 
tcratjon. Potash does not instantaueoiulj 
change it. Ttie same may betaid of nitric 
and sulphuraus acids, as well aa chkirnw^ 
Sypassmg it through an incandeacent lube, 
it is converted into a carburetted inflain- 
mablc gasi into dark brown hydriodic aud; 
into charcoali and /tcculi, whose odour i* 
ethcreous, and which H. Gay-lAiaaac con- 
siders IS a sort of ether, formed of hydri- 
odic acid, and of a vegetable product dif< 
ferent from alcohol. These flakes melt ia 
boiling water, and assume on cooUnrthe 
transparency and colour of wax. Tliejt 
are much less volatile tlian hydriodic elber, 
and evolve much more iodine when p«- 
jecled on glowing coals. 

Ethtn Jram ferelabie aciiU. Almost all 
the vegetable acids dissolve in alcohol, aad 
separate from it again by distillation, with- 
out any peculiar product being formed, how- 
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a tubukted ffluM retort, connected with a a tubulated retort, tnd distil info a refrig^ 
large globular receiver surrounded with rated receiver, stopping tlie operation when 
cold water. On applying heat, the liquid two-tliirds have passed over. Atmosphe- 
•atera into ebuUitiont and when 133 parts rical air, and traces of muriatic acid, are 
of ether have passed over, the process may the only jpiseous pniducts- The liiat por- 
be atopprd. To render it perfectly puie, tion of the Itciuid is alcoliol chiirged with 
we have only to place it, for h»lf an hour, a liiile acid, but the last will contain a cer- 
ia conuct with 10 or 1^2 parts of the caus- tain quantity of benzoic ether, which ia 
tic potasli of the apothecary, in a corked easily separable by water. A Urg^rquan- 
phial, and to agitate from time to time, tity of this other i*emains in the retort, co- 
Two strata will form; the undermost thin, vered by a pretty thick stratum, consisting 
composed of potash and acetate of potash of alcohol, water, muriatic, and benzoic 
dissolved in water; the uppi-rmost much acids. By repeated affusions of hot water 
more considerable, consisting of pure into the retort, this stratum will be finally 
ctber^ which may be separated by a long- dissolved. It is easy thus to procure ben- 
aecked funneL The sulphuric acid does zoic ether. But as so made, it is always 
not enter at all into the composition of this contaminated with » portion of benzoic 
ether, it merely favours the reaction of acid, which renders it »olid at ordinary 
the alcohol and acetic acid. This mode is temperatures, and makes it act on litmus. 
much better than the old one, of distilling It may be purified by agitation with a small 
many timea over, tlie same mixture of ace- quantity of alkaline solution, and subse- 
tic acid and alcohol. Or we may obtain an qucnt washing with water There u no 
excellent acetic ether, very economically, muriatic acid found in this purified ether. 
by taking 3 parU of acetate of potasli, 3 of Ethtr$fnm oxaHe aeiJ, citric, &c. When 
concentrated alcohol, and 2 of oil of vi- we make a solution of 60 parts of oxalic 
trioli introducing the mixture into a tubu- acid in 35 parts of pure alcohol, and hav- 
lated retort, and distilling to perfect dry- ing added 10 parts of oil of vitriol, we 
ness; then mixing the product with the subject the whole to distillation till a little 
fifth part of its weight of oil of vitriol, and, sulphuric ether begins to be formed, we 
by a careful distillation, drawing oft* as shajl find that nothing but alcohol slightly 
much etiier as there was alcohol employed, ctlierized has passed into the receiver, and 

Acetic ether is a colourless liquid, hav- there remains in tlie retort a bi*own co- 

ing an agreeable odour of sulphuric ether loured strongly acid liquor, from which, 

and acetic acid. It does not redden litmus on cooling, crystals of oxalic acid fall 

paper, or tincture of turnsole. Its taste is down. Hut when we dilute the residual 

peculiar. Its sp. gr. is 0.866, at 44.5^ F. liquor a'ith M'atcr, a matter is separated 

Under the ordinary atmospheric pres- similar to what the benzoic acid yielded, 

sure, it enters into ebullition at 160^ Fahr scarcely soluble in water, very nb^nulant, 

A lighted taper brought near its surface at and winch is obtained i^ui-e by wnsiiiiig it 

ordinary temperatures sets fire to it, and it with cold water, and removing, by a in lie 

bums with a yellowish-white fiame. Ace- alkali, the excess of acid which it retains. 

tic acid ia developed in the combustion. If we treat in the same way, the citric 

It ia not changed by keeping. Water at and malic acida, we obtain simil.'tr products. 

69? dissolves a 7i part of its weig^it. The three substances resulting from these 

When tlius dissoUed in water, it exer- three acids have analogfius properties. 

cises no action on litmus, and it preserves They are all yellowish, somewhat heavier 

its characteristic odour and taste. But than water, void of smell, perceptibly ko- 

when this solution is put in contact with luble in water, and very s-ohiblc in uhohol, 

the half of its weight of caustic pot- from which they are precipitated b\ wa- 

ssh, its odour and taste disappear. It is tcr. They diil'er fruni each other in taste. 

now completely decomposed Hence, if That made from oxalic acid is faintly as- 

we submit tliis liquid to distillation, aico- tringcnt; that from the citric acid is very 

hoi passes over, and acetate of potash re- bitter. The first is the only one which is 

mains. Acetic ether is, like all the others, volatile; it is vaporized with boiling water, 

\tTy soluble in alcohol, and si'parable from and by this means it is easily obtained 

akohol by water. Its other properties are white. When heated with a solution of 

unknown. It is used only in medicine, as caustic potash, they are all three decom- 

an exhilarant and diuretic. posed, and yield alcohol, along with their 

Benz9ie ether. The presence of a mine- peculiar acids; but no trace of sulphuric 

ral acid is indispensable to Ut formation, acid. 

as well as that of the remaining vegetable Tartaric acid is also susceptible of com- 

cthers. bining with alcohol like the preceding 

Take 30 parts of benzoic acid, 60 of a1- acids. But it presents some curious phe- 

coholp 15 of strong muriatic acid. Intro- nontcna. The experiment of its forma- 

dnce these iogredicnts mixed togtbcr into tion, must be conducted in the same way 

Vol. II. <j 
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u «ith oxtlic acid. We muit employ 30 
partf of t>Tt*ric acid, 33 of ilcohol, 10 of 
ml of viuinl, tnd diitil the mislure till ■ 
little iulphiiric elber beirini to be formed. 
If It this period we withdrair the he^t from 
the retort, the liquor will uaume i linipj 
Toniiitencc by coolint;. But in Tun ihall 
»e pour in water, in hope of •cpirating, »• 
in the preceding cases, a peculiar combi- 
nation of the Tcgetahlc acid and alcohol. 
But let us add by dcnees solution of pot- 
ash, we shall throw do»i> much cream of 
tartarj tlien, after having just saturated the 
redundant acid, if we evaporate the liquid, 
and treat il in tlie cold with very pure al- 
cohol, we shall obtain, by cvafHiration of 
the alcoholic lolulion, a substance which, 
on cooling, will become more sirupy than 
the matter wu, before being treated with 
potash and alcoliol. This substance, which 
ia easily prepared in considerable quantity, 
baa ■ brown colour, and a very bitter and 
slightly nauseous taste. It is void of tmell 
and acidity, and ii very loiuble in water 
and alcohol, it does not precipitate mu- 
riate of lime, but copiously the muriate of 
baiytes. When calcined it diRuses dense 
fumes, which have the odour of garlic, 
and at the same time it leaves a char- 



tilled with potash, it is resolved into a very 
strong alcohol, and much tartrate of pot- 
ath. This substance It tlierc-fnre a Combi- 
nation analogous to the preceding. But 
what is peculiar lo it, is its sirupy stale, and 
the property it posseiaes of rendering so- 
luble in the most concentrated sIcohDl the 
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fer in their tendency to fly off, the beat 
muit be very carefiilly adjustedi but U 
other caies this it lets nccesaary. 

As evaporation consists in tlie uauam- 
tion of the elastic form, ita rapidity will be 
in proportion to the degree of heat and lbs 
diminution of the pressure of the atiiM*> 
pberc. A current of air it likcwiae of av- 
vice in thit process. 

* In treating of alum, I alluded to a me- 
thod of evaporating liquors lately introdu- 
ced into large manufactoriea. A vatv- 
tight itone cistern, about three or four feci 
broad, two feet deep, and 20, 30, or 40 feet 
long, is covered above by a low brick areb. 
At one extremity of this tunnel a grate ia 
built, >ik1, at the other, a lofty ^imney. 
When the cistern is filled, and a atnHiK fin 
kindled in the reverberatory rrate, tha 
flame and hot air sweep alocif tfie Mirfeoe 
of the liquor, raise the temptratuic of tbc 
uppermost stratum, almost instantly, to 
near the boiling point, and draw it off in 
vapour. I'he great extent, rapitUty, and 
economy of this procesa, recommend it lo 
general adoption on tbe great tcale- 



Barry hat lately obtained a litlwl 
ror an apparatus, by which ventaUe «!• 
tracts for the apotliccary may be made at 



a very gentle heat and ii 
these two circumttancet, eitractt thtia pre- 
pared differ from those in common UM, not 
only in their phytical, but medicina] pro- 
perties. Tbe taste and smell of tbe ex- 
tract of hemlock made in this way are le- 
markably differenl, as ia the colour botb of 
the soluble and feculent parta. The forM 
of appanlui is OS foltowi:-~ 
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of the Air of the whole sfypanitut, it now to stand two minute*. If the absorption 

partially transferred to the still, by open- were very considerable, more nitrous gaa 

in|^ the intermediate stop-cock. Thus, was added, till all the oxygen appeared to 

Ibur-fifths of the air in the still rush into be absorbed. The residual gas was then 

the sphere, and the stop-cock being shut transferred into a glass tube two feet long, 

again, a second exhaustion is effected by and one-third of an inch wide, graduated 

•team in the aame manner as the first was; to tenths and hundredths of an ounce 

after which, a momentary communication measure; and thus the quantity of oxygen 

is again allowed between the iron still and absorbed was measured by the diminution 

the receiver: by this means, four-fifUis of that had taken place. 

the air remaining, after the former exhaus- Yon Humboldt proposes that the nitrous 

tion, are expelled. These exhaustions, re- gas should be examined, before it is used, 

petted five or six times, are usually found by agitating a gpven quantity with a solu- 

sufllcient to raise the mercurial column to tion of sulphate of iron. 

the height of 38 inches. The water bath. Sir H. Davy employs the nitrous gas in a 

in which the iron still is immersed, is now different manner, lie passes it into a satu- 

to be heated, until the fluid that is to be rated solution of green muriate or sulphate 

inipiasated begins to boil, which is known of iron, which becomes opaque and almost 

by inspection through a window in the ap- black when fully impregnated with the gas. 

paraiut, made by fastening on, air-tight, a The air to be tried is contained in a small 

piece of ver^ strong |[lass; and the tempo- graduated tube, largest at the open end, 

rature at which the boiling point is kept up which is introduced into the solution, and 

is determined by a thermometer. EkulU- then gently inclined toward the horizon, 

ft'sn is continued until the fluid is inspissa- to accelerate the action, which will be com- 

tcd to the proper degree of consistence, plete in a few minutes, so as to have ab- 

which also is tolerably judged of by its ap- sorbed all the oxygen. He observes, that 

pearanee through tlie glass window. The the measure must be taken as soon as this 

temperature of the boiling fluid is usually is done, otherwise the bulk of tlie air will 

about 100^ F. but it might be reduced to be increased by a slow decomposition of 

nearly 90®. # the nitric acid formed. 

In the sixth volume of the Annals of Yolta had recourse to the acccnsitm of 

Philoaophy, Dr. Prout has described an hydrogen gas. For this purpose, two mea- 

ingenious apparatus by moans of which he sures of hydrogen are introdured into a 

can subject substances, which he wishes graduated tube with three of the air to 

thoroughly to dry, to the influence of a gen- be examined, and fired bv the electric 

tie heat, conjoined with the desiccating spark. The diminution of bulk, observed 

power of sulphuric acid on bodies placed in after the vessel had returned to its origi- 

Toeuo, See Coxoclatioh. nal temperature, divided by three, gives 

From M. Hiot's report, it seems to have the quantity of oxygen consumed. 

been asccrtaineil in some French manufac- Phosphorus and sulphuret of potash 

tories, that evaporation goes on more ra- have likewise been employed in eudiome- 

pidly from a liquid boiling in a covered try. 

vessel from the top of which a pipe issues, A piece of phosphonis may be introdit- 

than when the liquid is freely exposed to ced by means of a glass rod into a tube 

the air; the fuel or heat applied, and ex- containing tlie air to be examined standing 

tent of surface, being the same in both over water, and suffered to remain till it 

cases.* has absorbed its oxygen; which, however, 

*EucHLOBiNE. Protoxide of Chlorine.* is a slow process. Or a glass tube may be 

* RvcLASE. Prismatic Kmerald.* filled with mercury and inverted, and a 

EuBiOMETSB. An instrument for as- pioee of phosphorus, dried with blotting 

certaining the purity of air, or rather the paper, introduced, which will of course 

quantitv of oxygfcn contained in any given rise to the top. It is there to be melted, 

bulk ot elastic fluid. Hr. Priestley's dis- by bringing a red-hot iron near the glass, 

covcry of the gfreat readiness with which and th<- air to be adiniiied by little at a 

nitrous gas combines with oxygen, and is time. At each addition the phosphorus 

precipitated in the form of nitric acid, see inflames; and, when the uhoie has been sd- 

AciD (;• I trig), was the ha<iiM upon which mitted, the red-hot iron may he applied 

he constnicted tlie first instrument of this again, to ensure the al>sorpii<in of all the 

kiml. oxygen. In either of these iikkK'S l-40th 

His method was very simple: a glass ves- of the residuum is to he <hd«ieietl, for the 

■el, containing an ounce by measure, was e\p;uision of the nilrofccn, h> iiKMns of a 

filled with the air to be examined, whieh lilile pliosphoruti wliith it afio:ds. 

was transferred from it to a jar of an inch Professor Hope of i:dinbur;fh i inploys a 

and half diameter inverted in water; an very convenient eudiometer, whi n sulphu- 

cqual measure of fresh nitrous gas was ret of potash or Sir 11. Davy's fii^uid i» used. 

added to it; and the mixture was allowed It consists of two glabs vesiicls, oi.e to hokl 
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IhcRolutionofmlphuretofpotMKorother 
i-uJiomiitric liqiiur, iibnut two inchei in 
diameter, and three inclics high, with a 
iieck lit the topiuii»uiil,»nd«tubuUirf.to 
be cluKd witli u stuppk in llie tide lu'nr 
I lit.' b'lttoiii; the trtber u ■ tube, about nyht 
irn-iwi unil ■ hair lung, Willi « neck ground 
III Ki iiitu iliBl of il>c ibriner. 'I'hii beinK 
filka Vfh .lie Hir to be i-xamintd, and Uo 
limulh cimiwl will" "flat piece of gluan, ii 
to be iiiinidiicedutiderwktcr, andllicrc in- 
BeiK-il iii.u vhc niiniUi of ibe bultli-. Tiik- 
inp ibem out of liw water, uiid In. lining 
llit'in un 'ine oidc, tli«)* urc lo be well alialc- 
<'ii. iiceasiuiially liioseiiitig thu utopper In a 
>.',». 11 ftlU'd with water, >»> as to admit Ihis 
liii.ii lu occupy llie vaciiiini occaaiuned by 
the a'taorplion. Bottles uf much nmullcr 
bizc tbun licrc meutiuncd, wliich is calcula- 
liil fur public exhibition, may geiuTnlly be 
tniploy<;<l; mid, perhaps, a grudualed tube, 
gruiind to lit into the neck of a smnll 
jiliial, without prnjccLinj; within it, may be 
poferablcon maii) occasions, looneiiiiig it 
a little under water, from time to linie, as 
tlie absorption gnei on. 

* Mr. Dakon baa written largely on the 
nilrous ^as eudiometer, lie saya, thai 21 
iiicusure* of oxygen can unite with i6 
twice 36 ^ T2 
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It >■ stated sboTc, that we obuja nioic 
acid and an absoiptlon represented b« 
three, or nitroua acid and a diminution of 
volume represented by four, every tine, 
according a* the oxygen or nitrona gas 
predominate* in the mixture of llicie two 
Ipiaes. Now, since the object is to vith- 
driw the whole oiy^n from air, we must 
add the nitrous gas in rxceai to it, and 
cause thus a diminution of volume, liMir 
time* greater than the volume of the con- 
lylni'd oijgen. Nolwithatandinf; this pre- 
cauiion, if we make the mixture in a verr 
narrow tube, tlie nitroui vapour would he 
absorbed with difficulty by the water, OQ 
int uf tJie narrow contact, and apta- 
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Mem. new trriei, 1. 

M. (iay-Liiasac, in hi* excellent memoir 
on nitroui vapuur and nitrous gas, has 
proved, that no confidence can be reposed 
tn these directions of .Mr. Uulloii ti>r ana- 
Ivxing; guises. Nitviius gaa it there fully 
(lenion'tiatcd to be a ciiin|>(iun(l of equal 



case, nitrou* gas, lo the Amount of 10 Orr 12 
per cent, would be absorbed. It is from 
this cause, that on mixing 100 parts of air 
with 1(KI of nitrous gas, very variable ah- 
■orptions were obtauicd, of which the mean 
waa 9J; whilst air, containing at utmoit 31 
per cent of oxy)^-i>, tlie absorption abould 
be only four tinira this quantity, or M. Jfor 
is it a matter of ii<ditlerencc, to put the &>■ 
trouB gas in the tube before, or after the 
other gas; for if we introduce it first, theic 
might be formed both nitrous and nitric 
acid*. Knowing thcie tw#^u*ea of ert«f, 
it is easy to avoid them, by obeying the 
following; injunction) of M. tiay-Lussac. 

Instead ot selecting a very narrow tube, 
aa Mr. Ualion prcacribi-d, we must take a 
very wide tube, a lumbler for example, and 
■Iter having introduced into it lOG of the 

lUO parts of the nitroui. gis. There la in- 
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uoni for 18ir uid 18ia into the open leg, plunged into a pneuma- 

Ife9€nptt9n of an .1f»paratu9 fir the Ana- ^*c trougfh, any convenient quantity of the 
hftit of Gaaemu Matter by Explonon. By f?M«>i from a glass measure tube, contain- 
Da. U«E. ' ing them previously mixed in determinate 

The ana 

supporters 

cipi 



■pcediest and most elegant methods of che. ^^^ wuled leg of the syphon. When we 

nical research. The risk of failure to ^'*"ceive eno!igh to have been passed up, 

-^'-^ -"-B chemist is exposed, in operating ^® remove the finger, and next bring tlie 

simple tube, from the ejection of ?*"^"7 .^° * *^^^' *" ^^^ ^^f^> ^''^^Jcr by 

ury, and escape or introduction of , addition of a few drops, or by the dis- 



which the 
with the s 

the mercury^ _^ 

the airj or of injury from the bursting of P^ac«"*ent of a portion, by thrusting down 

the glass, by the forcible expansion of some '"^*^ ** * ""*" cylinder of wood. We now 

pueous mixtures, has given rise to several "^"^""i by careful inspection, the volume 

modifications of apparatus. ^^ included gas. Applying the fore-finger 

riments over mercury. Mr. Pepj's' inge- . ~ '» ."■"• "—•—"«■ v..,; vpata. *ut 

nious contrivance, in which the glass tube ^"^".^^^ included gas is considerable in 
U connected with a metallic spring, to di- *l"*"^'^y» *nd of » strongly explosive pow- 

minish the shock of explosion, is liable also ^1*7^ ^^^ ** **** instant nothing but a 
to some of the above objections. ihght push or pressure on the tip of the 

A very simple form of instrument occur. ^J^ty^^- ^^cr explosion, when condenaa- 
red to me about two years ago, in which **®" ^^ volume ensues, the finger will feel 
the atmospheric air, the most elastic and P'^**^ ^o^"^ to the orifice by the superin- 
economical of all springs, is employed to F""^^*^"* atmosphere. On gradually slid- 
Kccive and deaden the recoil. Ilavincr *?*^ ^^'^ finger to one side, and admitting 
frequently used it since that time, I can , **.*"• ^l*^ mercurial column in the sealed 
now recommend it to the chemical world ^^ ^*^^ '"*■* ^^^ ^^ '^"* above that in the 
as possessing every requisite advantage of ^}}}^^' ^^*^ **'*" Po^"" »" **»»» liquid metal, 
convenience, cheapness, safety, and pre- } ^^^^ ^equilibrium be again restored, 
ciaion. ^ when we read off as before, without any 

It consists of a glass syphon, having an "^^"^^^ion, the true resulting volume of gas. 
interior diameter of from -.^-lOths lo 4-lOtlis ^^ ^'*-' 0"ght always to leave two inches 
of an inch. Its legs are of nearly equal **'" '"^"^ ^^ *•''• between the finger and the 
length, each being from six to nine inches ">*^'^'"Py. t*i>s atmospheric column serves 
long. The open extremity is slightly fun- *' * perfect recoil spring, enabling us to 
nel-shaped, the other is hermetically seal. p^P^*'^**^ *'«>'r}' 'a^'g^' quantities without any 
ed; and has inserted near it, by the blow- »»co"venienco or danger. The manipula- 
pipe, two pUtina wires. The outer end of *'®" '* **^''» a^*" » kittle practice, as easv 
the one wire is incur\'ated across, so as '* ****^ of the single tube. But a peculiar 
nearly to touch the edge of the aperture; a^*'an*apr^' of this detachable instrument is, 
that of the other is formed into a little hook! ^" <^nable us tti keep our pneumatic trnujrhs. 



*• a small spherical button to be at- . electrical m:ichlne, at any distance 
to it, when the electrical spark is to ^^'^'^^^ convenience may require; even in 
smitted. The two legs of the sv- ^^''^^''^^t chambers, wliieh, in the case of 



to allow 
tached to 

phon arc from one-fourth lo one-half inch ^'^^ weather, or a damp apartment, may be 

BKiindcr. found necessary to ensure electrical exci- 

The se-aled leg is graduated, by intro- t*^''^" *" ^''^^ immediate vicinitv of the 

ducing successively equal weights of mer- ^*ter pnuematir cistern, we know' how of- 

eury from a measure glass tube. Seven *^" '''^ electric spark refuses to issue from 

ounces tniy and 66 grains, occupy the space * F""^ elect rophorus, or even little ma- 

of a cubic inch; and 34i grains represent *^*""<^' Brides, no discharging rod or 

tIt P^'^ ^^ ^^^"^ volume. The other leg communicating wire is here required. 

may be gra«liiated also, though this is not ""***'"?? ^^^^ eudiometer in the left hand, 

neceisary. The instrument is then finished V^ *"/" '***^ hj^ndle of the machine, or lift 

To use it, we first fill the whole svnhon «^^'*'«ropl.(Hus pl:ite with the right, and 
With mercuiy or water, whiclTa htlle^^^^^^^^ approaching the litilc ball, the explosion 
I ' '"^" * "^"'^ P'^ac- ensues. The electrician is well aware, that 

€ The wicjtt of thm ...T..*.*... • *•. ? ■P.*''^ "^ ■"*"" '* *° excite no unpleasant 

ruinea^ price of the apparatus is three feeling inthefinger, is capable, when drawn 

' off by a smooth ball, of inflaming combusti- 
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bte gt: Even this trifling' 

miy be abviatctl, by hanging on a slender 

wire, initcad or applying the finffcr. 

We may aiulvse the rciidual triseoui 
BlatteF, by inlniducing citlirr a liquiil or a 
•olid reagent. Wu tirst Gil tlic npen ter 
nearly to the britn with quicksilver, and 
then place over it the suhsUnce u'liose ac- 
tinn on the gut wc wish to try. If liquid, 
it may be pasied roun<l into the scaled leg 
•ntang the gasi but il'soliti, fused potash, 
for examiik'.thr e-ua must be broufrht round 
inlo the <i|ien leg, its orifice having been 
previously cloicil with a cork or stopper. 
After a pm[)cr interval, thegai bcinRtrana- 
fcrred back into tlie griduaieil tube, the 
change ul' its vohimc may be accurately de- 
terniiTwd. U'ilh thin eudiumi-ter, and a 
■mall mercurial pneumatic cistern, wc mny 
perform pneumatic analyses on a very con- 
Hderable scale. 

It m»y be detiirable in some cases, to have 
ready access to the graduated leg, in order 
to dry it speedily. This advantJige is ob- 
tained, by closing the end of the syphon, 
not hermetically, but wiih a little brass cap 
■crewed nn, tniversed vertically by a pla- 
tina wire iniulited in a bit of thermometer 
tube, .^fler the apparatus has been charg- 
ed with jps for explosion, we connect the 
■phcrical button with the lop of the wire. 

With the above instrument I have ex- 
ploded half a cubic Inrh of hydrogen miied 
wilb » quarter of a cubic inch of oxygi-ni 
H also, a bulk nearly equal of an olenint 
gas explohivc mixture, without any un- 
pleasant cnnruminn or tiolsP; no completely 
does the air-chanibi-r ali.ite the expansive 
violence, ■■ well as the Juudneis of the re- 
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I shall proceed to detcribe Hiiie inttrs- 
meniB which 1 have lately invented, ni 
which appear to be free from the diaal- 
vantagei above deiciibed. They are all 
esscniially dependent on one principle far 
llieir luperiority.f 

A recurved glass tube is furnished with 
a sliding wire of iron or copper, graduated 
into two hundred parts. The proceM ef 
miking wire by drawing It through & bote, 
renders its circa mferenccs of nctetaitj 
every where equal and homologoua. Coa- 
oequcntly equu lengths will contain eqiul 
bulks. 

The wire slides through a cork loaked 
in bees-WHS and oil, and compreased by • 
screw, so tliat neither air nor water eta 
pass by it. 

The length of the longer leg ie fiftecB 
inches, that of the shorter one six incbet. 
The bore of the tube is from ^*5- to tV of« 
inch in diameter, but converges towMd* 
the termination of the shorter leg to «> 
orifiee about large enough to admit • 
brass pin. Over this a ncrew i* aometiinci 
affixed so at to close it when neceaaory. 

'I'lie tube being filled with water or ne^ 
cury, and the wire pushed into it at fatal 
it can go, on drawing this out again any it. 
sired distance, an equivalent bulk of lit 
must enter Oie capillary orifice if open. Bf 
forcing the rod back again into the tUM^ 
the air must be proportionably excluded. 
Thus the movements of the sliding wilt 
are accompanied by a corrciponding in- 
gress or t'gress of air; and to know hov 
many divisions of the former have beet 
pushed into the tube or withdrawn fmi 
- =- ■' — -" to know how much af- 
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loBiper subject to any extra pressure, will the surface of water, the wire may be a^a 
assume its proper volume, the excess be- gently retracted, water takinfi^ its place; and 
iar seen to escape in bubbles. Should the the movement may thus be alternated, till 
tube, in lieu of water, be filled with any tliewholeof the remaining ns is excluded. 
iolutian, calculated to absorb any gas, of In order to apply this prmciple to Vol* 
which the proportion, in any mixture is to ta's process of ascertaining by explosion 
be ascertained, and if the quantity of ab- tlie quantity of hydrogen or oxygen gaa 
sorption which can take place while tlie present in a mixture, the gas measurer ia 
wire is drawing out, is deemed unworthy made as much stronger, as eudiometers are 
of attention, we have only to introduce usually, when intended to be so used. It 
tke shorter leg of the tube into the con- is in like manner drilled so as to receive 
taming vessel, as above described, and wires for passing the electric spark. Tho 
draw out the wire to two hundred on its instniment being charged with the gases 
scales then depressing the point below the successively in any required proportion, 
surface of the fluid in the pneumatic cis- closed by the screw, and an explosion ac- 
tcm, in the usual time with due agitation, compliHhcd; to fill any consequent vacuity, 
all the gas which the fluid can take up, the orifice is to be opened just below the 
will disappear. The quantity will be re- surface of water or mercury. The quan- 
presentedby the number of divisions which tity destn>yed by the combustion is then 
remain without the tube, aflcr pushing in ascertained by the sliding wire. 
the wire just so far as to exclude the resi- Hiis experiment is more accurately per- 
dual gas. formed by means of mercur}' than water. 
Should it be deemed an object to avoid From this fluid, concussion, or even the 
the possibility of any absorption during partial vacuum produced by the gaseous 
the time occupied in the retraction of the matter, may extricate air, and thus vitiate 
sliding wire, or should it be desired to ex- results. There ought always to ho a con- 
pose Uic gas to a large quantity of the ab- sidcrable excess of gas not liable to be 
sorbing fluid, an additional vessel is used, acted on. I'hc activity of the inflamma* 
which is of an oblate spheroidal form, with tion is lessened, and the unconsumed air 
a large neck ground to fit the shorter leg breaks the shock. 

of a gas measurer, and furnished at the op- I have found the galvanic ignition pro- 

poaite apex with a tube, of which the bore duccd by a small calorimotor preferable 

converges to a capillar}- iipening, surmount- to the elccirit* »park. Suppose a piece of 

ed by a screw, as already descriUnl, on the iron to l>e filed down in the middle for 

point of the gps measurer simply. This about onr^ half of an inch to about one 

vessel (in shape not unlike a tuniip) is filled third of the orif^inal diameter. The whole 

with t)ie absorbing fluid, and the gas mea- is cemented into tlie pirfciration drilled in 

sure, being duly charged with gas as above the tube, so as that the smallest part may 

described, inserted into it. Dy the action extend across tin* b<ire. The wire should 

of the sliding wire, the gas is propelled then he cut ofl* at about one third of an 

into the spheroid, where by agitation and inch from the tnl>c, so us to stand out from 

time the absorption is completed, .\lean- it on each side al>out that distance. If 

while the orifice of the spheroid should be these protrnding wires he severally placed 

kept open, and umlcr water, so as to per* in the forceps of a calorimotor and the 

mit the latter to take place of th.it portion plates subjected to an acid, the small part 

of the gas which disappears. — Whatever of the wire within the tube is vividly ig- 

lemains unabsorbed, is expelled from the nited, and any gas in contact with it must 

gUss spheroid, as in the case of the tube explode. The interior wire is best made 

when used alone; and the divisions on the of platina, and may in that case he screwed 

rod remaining without, will show how much into two larger pieces of a baser metal: 

the fluid has taken up. or baser metal may he fastened on it, by 

When atmospheric air, or oxygen gas is drawing through a M'ire plate, and the pla- 

to be analyzed by nitrous gas, the glass tins duly denuded by a file where it crosses 

sphcroi<l is fiUeil with water, and inverted the bore. 

with its orifice closed over tlie well of the The c.ilorimotor whicli I have used for 
pneumatic cistern. It should he supported this purpose, consists of eleven plates of 
by a wire stand, so as to leave the neck un. copper, and a like number of zinc placed 
ODstriictcd. Any number of mea^uiTS of alternately within one-fourth of an inch of 
nitrous gas, and of oxygen gas, or atmos- each other: thuse of the same kind of me- 
phcric air, may then be drawn into the t:d being all associated hy means a metal- 
measurer, and expelled into the sphcntid lie strattim of tin cast over them. The 
successively, and the absorption estimated two helrrogeneous g:)lvunir surfaces thus 
is already expluined. U hen the residuum formed, have each soldered to them a 
is too great to he expelled l)y retumingtlie wire hi a vertical ])osition, and slit, so as 
whole of the ro<l into the tube: hy depre^- to present a fr>rk or snake*s mouth. The 
ting the orifice of the spheroid just under wires ai-e just so far apart as to admit the 
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r between them, and lo thM 
the wires of the latter may eag'tty be prai- 
sed into the anike moutbi. It IB better tlut 
the wires of the gii meuurer should be 
flaltencd in sucti manner as to present a 
\Rtgtt surface fur contact. There must alio 
be an oblong square boi or holtov parsl- 
Ulopipedon of such a width as just to ad- 
mit the calorirnotor, and more than dou- 
ble its length and depth. The calorimotor 
is placed within this box, at one end of il, 
about an inch below the brim. Diluted 
acid is pourad so as to occupy the lower 
half of the vessel, until it nearly reaches 
the plates. A pliin^r, consisting of a wa- 
ter tight box, or solid block of wood, is 
then made to occupy the other side of the 
little ciatcm. The depression of thin causes 
the rise of th« acid among the plates in 
the catorimotor, and consequently tbe ig- 
nition of a wire forming a communication 
between the surface*. 

This apparatus may be constructed in 
the circular form, by so placing two con- 
centric coil), or several concentric hollow 
cylinders of copper and tine, alternately 
within the upper lialf of a gUss jar as to 
admit of a plunger in tiie middle, which 
in this cose maylie of an apothecary's stop- 
per round or ijottle. The acid solution 
must occupy the lower half of the vessel, 
unless when the plunger raises it. 

I am under the impression that there is 
no form in which a pair of galvanic sur- 
faces can be made lo piiwerful in propor- 
tion to their extent, as in the above men- 
tioned. The line is every where opposed 
by two copper surfaces by having this me- 
tal only ■ small fraction in excess. 
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ing bow far it must be mored to prodoM 
the effect of a movement of one dinaion 
on the large rod, and dividing the ofaMr 
vtd distance into ten partt. 

Fig. 4. Hepresenu an apptntn* kd*pt> 
ed to explode an inflammable mixture, ■• 
mentioned in the preceding article, and so 
contrived as to be a substitute for (he wcU 
known apparatus in which an electrapho- 
rus is employed to ignite hydrogen gu. 
.Uoiaiiire m itir air suspends the action of 
that apparatus but does not interfere with 
the one here represented. 

A A, a cistern divided by a water4ig|tit 
partition, which separates the holder O, 
from a calorimolor situated under C, and 
a plunger P, contained in tbe other part of 
it. W W, wires severally aoldered lo tbe 
difTcrcnl galvanic surfaces, and forked or 
slit at their ends, so as to embrace tbe 
wire of an eudiometer for the explowon <d 
inflammable mixtures, as mentioned in tbs 
preceding article. At f f, are forceps (le- 
verally soldered in tbe same way) for hold- 
ing a wira to be ignited by the galvaiiie 

'I'hrse wires and the plate* with which 
they are connected tnay be seen al fig. S, 
where there is an enlarged drawing of the 
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tpposcd to be situated below the 
edge of the cistern wliich is supplied with 
diluted acid reaching witliin ■ little dis- 
tance of the plates. 

c, a cock soldered to a pipe commiiiiica> 
ting with the inside of tltc gasometer, h h, 
a gallows and guide wire, for regulatiBf 
tbe rise of the gasometer. 

" of this will be better 
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linlbv. withoot »fiT thing in their cavity: 
the temrt in general are of a pale yellow 
eolour externally, lomewhat white wiih- 
inside • they easily break betwixt the fin- 
gers. Sp. gr. 1.124. Sli);ht1y applied 
to the tongue, they affect it with a very 
sliarp biting taste ; and, upon being held 
fur some time in tlic mouUiy prove velie* 
mently acrimonious^ inftamiug and exul- 
cerating the fauces, kc. Euphorbium is 
extremely troublesoine to pulverize, the 
finer part of the powder, which fTiek off, 
affecting the head in a violent manner. 
I'he acrimony is so great, as to render it 
absolutely unfit for any internal use. It 
is much employed in the veterinary art at 
an epispantic t 

* The following constituents were 
found in Euphorbium by Braconnot : 

Resin, - . . . 37.O 

Wax, . . - - 19.0 

»Ulate of lime, • 30.5 

>Ialate of potash, - 3.0 

Water, - - - 5.0 

Woody matter, 13.5 

Loss, ... 30 

100.0 
The resin is excessively acrid, poison- 
ous, reddish-coloured, and transparent. 
It dissolves in sulphuric and nitric acids, 
but mM in alkalis, in which respect it dif- 
fers from other resins. Euphorbium it* 
self is pretty soluble in alcohol.* 

* ExcRiMi!«Ts. The constituents of 
human feces, according to the recent ana- 
lysis of Bertelius, are the following : 



Iron, - - - - 5.0 

A lamina with some manganese, 14.0 
Siliea, .... 52.0 

Muriate and sulphate of potash, 1.2 



Water, 

Vegetable and animal remains, 

Bile, ... 

Albumen, .... 

FtctiViar extractive matter. 

Salts, 

Sliiuy matter, consisting of picro- 

mel, peculiar animal matter, and 

insoluble residue. 



73.3 
7.0 
•0.9 
0.9 
2.7 
1.2 



14.0 



100.0 
The salts mere to one another in tlte 
following proportions : 
i:arbonate of bo<U, - - 0.9 
Muriate of soda, • 0.1 

Sulphate of soda, - - 0.05 

Ammon. phos. magn. • - 0.05 

rhoiphate of lime, • - 0.1 

1.20 

Thaer and Einhof obtained, by ignition, 

t'rtim 38-10 grains of tlte excrements of 

cattle, fed at the sull chiefly on turnips, 

he following eatths and salts : 

Lime* 12. 

Phosphate of lime, 12.5 

Magnesia, • - 2.0 

You II. 
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ExPAVsios. See CALonic. 



Extract. When decoction is carried 
to such a point as to allbrd a substance 
either solid or of the consistence of paste, 
this residual product is called an extract. 
Whenchemisu speak of extract, they 
most commonly mean the product of 
ac^ueous decoction ; but the earlier che- 
mists frequently speak of spirituotis ex- 
tract. 

Extracts thus prepared are mixtures of 
several of the materials of vegetables, 
whence they differ greatly, according to 
the plants from which they are obtained ( 
but modem chemists distinguish hy tlic 
name of extract, or ertraetive matter, a 
peculiar substance, supposed to be one of 
tlie immediate materials of vegetables, 
and tlie same in all, when separated from 
any foreign admixture, except as the pro- 
portion of its constituent prmciples may 
vary. See EvAVoaATioy. 

Etb. The humours of the eye had ne- 
ver been examined with any degree of ac- 
curacy till lately by M. Clicnevix. Host 
of his experiments were made with the 
eyes of sheep, as fresh as they could he 
procured. 

The aqueous humour is a clear, trans- 
parent liquid, with Jitlle smell or taste, 
and at the temperature of 60°, its speci- 
fic gravity is 1.009. It consists of water, 
albumen, gelatin and muriate of soda. 

The cr}'&talline contains a much larger 
proportion of water, and no muriate. Its 
specific gravity is 1.1. 

The vitreous humour, when pressed 
through a rag to free it from its capsules, 
diifered in nothing from the aqueous, 
cither in its specific gravity or chemical 
nature. 

Fourcrov mentions a phosphate as con- 
tained in these humours, but M. Chcnerix 
could discover none. 

The humours of the human eje gave 
the same products, but the specific gra* 
vitv of the crysUlline was onlj 1.079t 
and that of the aqueous and vitreous hu- 
mours 1.0053. 

The eyes of oxen differed only in the 
specific gravity of the parts, that of tiie 
crvsUlline being 1.0765, and that of tho 
other humours 1 0088, 

The specific gravity of the crystalline 
is !not equal throughout, its density in- 
creasing from tlie surface to the centre. 
^PfiiL Tram, 1803. 

7 



*VAHLUNITE. .Julamalite, k >ub- 
■^ ipecieaof octohednl corumluni.* 
Faiita> VrRCtsble flour. 

* Fat. CoDcerninj; Ibe lutareof tlii* 
Important product of tninulizttion, no- 
thing; definite wu known, till H. Cliev- 
nulderutol bimielfwilh meritorious zeil 
and pertereruice to il* invest i^fation. 
Be hu already publiahed in the Annilea 
de Chi' 



article give a brief abstract of the whole. 

By diisolrin); bt \a a la^g« quantitj of 

alcohol, and obnerving tne manner in 

which ill diflcrcnt portioni were acted 



composed ofan gtfy mtitance, which tr:- 
nains fluid at the ordinan temperature 
of the atmosphere ; and of another falls 
tubiiancc, which ii muvh leu fusible. 
Hence it fbllowa, that ftt is not to be re- 
garded as a simple principle, but as a 
combination of the above two ptinciplei, 
which may be suparited without altera- 
tion. One of tticse substances melis at 
about 45°, the other at 100° : the same 
quantity of alcohol which diisolres 3.3 
parUof the (iJy nbtiaace, dissolves l.B 
only oftlie /u«y 



JIuiil fal, vti the twtf I printiple ; and itii 
remirksble, that it takes pUce without 
the absorption of any foreign subttanec, 
or tlie disengagement of any of the elfr 
menta which are separated from each 
other. As thiscbangc is effected by the 
inlermedium of the alksli, wc may con- 
clude that the newly formed principle* 
must have a strung affinity for •alifisblc 
bases, and will in many respects reaem- 
hlc the acids : and, in fact, they exhibit 
the leading charaetera of acids in redden- 
ing litmus, in decamposing the alkaline 
carbonates to unite to their bases, and ■• 
neutralizing [he specific properties of tbe 
alkalis. 

Having already pointed out tbe analo- 
gy between the properties of acids aad 
the principles into whidi fiit is converted 
by meani of tbe alkalis, the neit abject 
wai to examine the action wbicb olbcc 
biseshave upon ftt, and to observe tbe 
effect oi water, andof the eoheatvc forte 
of the bases upon the process of aapoiui- 
calion. The substanceswhichtbeautbor 
subjected to ezperiment, were soda, tbe 
four alkaline earths, alumina, and tbC 
oiidet of zinc, copper, and lead. Afttf 
giving a detail of ttie processes which he 
employed with these substances rc«pec- 
livi'lj, lie draws the folli'Winj; ffrneni 
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u fotind (hat 100 parts of hogr** 
rre rrducrd to the completely sa- 
J state by 16.36 purts of potaih. 
KiJt and Aciii (Mahoaaic). 

properties of ipermaceti were next 
ed : it melts at about 1120; j^ jg 
ch altered by distilUtion ; it dis- 
vadiiy in hot alcohol, but sepa- 
I the fluid cools i the solution haa 
ct in cliang[ing (he colour of the 
e of litmus, a circumstance, as it 
*ved, in which it differs from mar- 
a substance which, in many rea- 
t resembles. Spermaceti is capa< 
being' sapouified by pnush, with 
.lie sume plienomcna as wlu-n we 
hog\ Urtl to the actii)n of fxitash, 
h the operation is ejected with 
Sicullv. 

m 

author's general conclusion rcs- 

the fatty nutter uf de:ul bodies 
evenat^er the lactic acid, the lac- 
ind other injrn'dients, which are 
cnttal, are removed from it, it t^ 
limple, ammoniacul soap, but a 
itinn of various fatt> substancea 
nmonia, poUsh, and' lime. The 
ttb^tanres which Were separated 
»)hol, had diMVrcnt melting pointa 
ffcrent sensible properties. it 

from M. Che vreul's experiments, 
t substance which is the IcaHt fu- 
las more affinity for bases than 
hich are more so. It is obscrred, 
poccrc possesses the characters of 
ified fat ; it is soluble in boding 

in all proportions, reddens lit- 
id unites readily to potash, not 
Lhout losing its Wright, but with- 
ing its fusibility or other proper- 
inged. 

hevreal haa shown, that hng's- 
its natural state, has not the pro- 
f co:nbining with alkabs ; but that 
I ires it by experiencing some 
in the proportion of its elements, 
lange being induced by the action 
alkali, it folhiws that the bodies 
new Ibrmation must have a deci. 
nity fop the species of bcnly which 
tcr'mincd it. If we apply this 
ion of the theory of sapunifiration 
'hangi* into fat, which bodies hii. 
the earth experience, we shall find 
explains the process in a very sa- 
ir>" manner. In reality the fatty 
is the combination of the two ndi. 
bfttances with ammonia, \\nn\ and 
I one of these Muhsiances has the 
^nsiblc propi'rties with margarine 
'd fmm the soap of hog's -lartl; the 
h€ onngtNColoured oil, excepting 
>ur, appears to have a strong ana- 
th the fluid fat. Prom these cir- 
nccflt *tt it probable that the forma- 



tion of the fatty matter may be the result 
of a proper saponification produced by 
ammonia, proceeding firom the decompo- 
sition of the muscle, and by the potash 
and lime, which proceed from the de- 
composition of certain salts. 
The author remarks, that he has hither- 
to made use of periphrasea when speak- 
ing of the different bodies that Iw has 
been describing, by supposing that their 
nature was not sufficiently determined. 
lie now, however, conceives, that he may 
apply specific names to them, which will 
both be more commodious, and, at the 
same time, by being made appropriate, 
will point out the relation which these 
Ixidies bear to each other. Tlie follow- 
ing is the nomenclature which he after- 
wanls adopted : — The crystalline matter 
of human bili:in^' calculi w named choles- 
ferine, fr«)m the Greek worda vox* bilep 
and ft^iK solid ; sperm Mccti is named 
cetin, from ajiTec, a whale ; the fatty 
substance and the oily ffubstance are 
named respectively, ttcarin and elain, 
from the words Tm^ far, and flxc<«r oil % 
margarine and the fluid fat obtained af- 
ter saponification, are named margarie 
acid and eUic acid^ while the term reli'c 
flcid; is applied to what was named sapo- 
nified spermaceti. The mnrgaratetp 
oleateM and ertain will be the generic 
names of the soaps or combinations, 
which these acids are capable of forming 
by their union with salifiable bases. 

Two portions of human fat were exa- 
mined, one taken from the kidney, the 
other fn>m the thigh ; after some time 
they both of them manifested a tendency 
to separate into two distinct substances, 
one of a solid, and the other of a fluid 
consistence ; the two portions differed 
in their fluidity and their melting point. 
These variations depend upon the differ- 
ent proportions of stearin and elain ; 
for the concrete part of fat is a combina- 
tion ofthe two With an excess of stearin, 
and the fluid part is a combination with 
an exccNS of clain. The fat from the 
other animals was then examined, princi- 
pally with respect to their melting point 
and their solubility in alcohol ; the mel- 
ting p<iint was not always (Ik* same in the 
fat of the same spccieM of nnimal. When 
portions of the fat of difftrent sheep are 
molted sep irately at the temperature of 
V2^f in s<»me specimens the thermometer 
descends to 98.5°. and rises again to 102*9 
while ill others it di>scends to 104°, and 
risefi again to Ui6P. \ thermometer 
plunged into tiie fiit of the ox melted at 
I'JJ^. descended to 98 5°, and rose again 
to 102'*. When the fat of the jaguar 
Mas melted at 104°, the thermometer 
descended to 84°, and rose again to about 
83° ; but a coniiderabie portion of the 
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fa rtill remilned in » fluid 'ta'e- ■*■>"' 
r«»[iecttotbeMilubililyor the diffemil 
kind* or fit in ■leohol, it was fimnd that 
100 parli of it disnolved 2.48 p»fU nf 
hu'.in M. 2.26p»pt»orshwp'ifat,2S2 
pirtsnfihe fjitofllie os, 2.18psrt« of 
the fti of the jiguar, and about 2.8 parti 
of the fat of the hog. 

M. Chcvif ul neii eximiii" the chanp 
which ii produced in the different kindi 
of fjt reipeciiTelv hjrtht iction of potash. 
All the kmdi of fat are capable of being 
perfectly lapomficd, when cTcttiilcd from 
the contact of the air : in all of them thei-e 
wai the prodiirtion ofthe aupnnifirit fat 
and the meet principle; no carbonic 
Acid was produccil, and the soapa formed 
contained no aeeiie acid, or onjjr alijiht 
traeei iif it. Tlie anpanific^d fata had 
mine tendency to cr»»t»llize in needlei 
than the fats in their natural state ; they 
were soiiihle in all proporlii.n*in boUinif 
alcohol of Oie upecific gnvity of (1.831. 
The lolution, like that of the saponififd 
fct ofthe hoR, contained boih the marEa- 
ric and the oleic acidi. They were Icaa 
fuiible than the fata from wliic[| they 
vera fbrmcd ; Ihm, when human fat, 
aficr beiof^ uponified, wa^ melted, the 
thermometer became stationaiy at 9S°, 
when the fluid began to conf^al ; in that 
of the aheep, the thermometer fell to 
118.5", and ro«tol32=i in that ofthe 
ox it remained atationary at 118.3° ; and 
in tint ofthe japuar at yfi.S". 

The ^aponiiicd fit of ihc aheep and the 
ox, hart the sumc decree "f aoliibililv in 
pola!<h araUoila, :>> th ,t of the bOg. ' 
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Soluble matter, 3 

Pat ofthe hog. 
SipnniRed fat, M.7 

Soluble matter, 5.3 

M. Cherrrul next girea an ac^Hint ef 
theanalvaia of fat by alcohr.l. 

The method of analyaii employed via 
to eipoie the different kinda of fat t« 
boilinir alcohol, and to luSi^r the mixtun 
In eodl : a portion of the fat that httl 
been dliinlved vai then neparatrd in two 
statei nf combination ; one with an fa- 
ces of stearin wu deposited, the other 
vilh an excess of etaVn remained in so. 
Iiition. Tlie finit wsi separated by fiUrs- 
tlon; and by diilillinff the filtered fluid, 
and adding a little water towarda the 
end of the operation, we obtain the »r- 
conj in the retort, nniler the form nf i<n 
alcoholic inueona (tuid. The diitilled 
alcohol vhicli had been cmplnyed in the 
analysis of human fat hail no aeitaible 
od.iiir ; the same was the case with that 
which hail served for the analt^ia of llie 
fat of the OT, of the ho^, anil of the 
pinie. The alcohol which )i»d hem em- 
pliiycd in the analysis of tlie fat of the 
shrep, had a slight o«bur of candle, 
grnise. 

The varietici of itcarin fnim the ilif. 
fcrent upecies nf fat, were found to p«- 
■ess Ihc follnwinE* properties :— They 
were nil of a beautiful white culoiir ; en* 
tirely, or slmnst without ndoiir, innpid, 
and having no action upon litmus.— <^' 
Tin from iien. The tliermometer which 
wn plunged into it when melted fell to 
105.5°, and row af^wn lo 130°. Dy eiml. 
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«1cq1io1, of the specific (T^Avity of 
, diuolved, 

man stearin, 31.50 parts. 

I stearin of the sheep, 16.07 



Of the stearin of the oz, 15 48 parti. 
Of the stearin of the hog, 18.25 
Of the stearin of the goose, 36.00 



n of ibr 



Saponificttion by potish. 

r r It was fusible at 123.5^; it erys- 

mm an stearin J Saponified fat, 94.9 < tallised in small needles joined in 

oed, by saponi^*^ C.lbe form of a funnel. 

o, I o 1 ui •*— CI S The sirup of the sweet principle 

(^Soluble matter, 5.1 J ^j^^^ ^/^ ^^ ^^^^ ^/^ 

r It began to become opaque at 

fo .^ -c 1 r » Ail A J 129®, and the thermometer became 
Saponified fat, 94.6 ^ ^^^^^^ ,t 137.30. .^ crysUlliied 

< un small fine radiated needles, 
j C The simp of the sweet principle 
(.Soluble mattery 5.4 ^weighed 8, the accUte0.6t ithada 

C rancid odour. 

r It began to become solid at 129**, 
fe ^^'ft-^i A.* o< 1 J but it was not perfectly so until 
' Saponified fat. 95.1 J ^^5 5<»; it crystalli^ in small nee- 

< V.dleft united into flattened globules. 

I u I ui^ ^.A*^ Ao f The sirup of llie sweet principle 
I^Soluble matter. 4.9 ^ ^^.^^^ ^ j^ ^^^ ^^^^^ ^^\ 

f It began to grow solid at 129^, 

'c .^.'Ci.^ r.» OA AC J w»d the thermometer became station- 
Saponified fat. 94.65^ ^^^^ j2^ ^o. j^ crystallixed in small 

V.needleB united into flattened globules. 



n of the 



n of the 



n of the 



Soluble matter. 5.35 
fSaponified fat, 94.4 



1 



Soluble matter. 5.6 



The sirup of the sweet principle 
weighed 9, the acetate n.4. 

It became solid at 119®; it crys- 
tallized in needles united in the 
form of a funnel. 
C The simp of the sweet principle 
t weighed 8.2. 



the soaps of stearin were analyzed 
same process as the soap of the fat 
vhich they had been extracted; 
ras procured from them the pearly 
inarg:ir»te of potash and the oleate; 
e first was much more abundant 
lie second. The margaric acid of 
rarins had precisely the same ca- 
fbr saturation as that which was 
teii from the soaps formed of fat. 
iirgarir .icid of the stearin of the 
was fiiNiblcat 1 U**, and that of the 
I of tlicox at 14.1.5'', while themar- 
icifls ol* the liop: ami the goose had 
the same fusihllilywith the mar- 
cid of the fat of iljcse animals. 
Sftrrjnacttif or, as M. Chcvrcul 
lally culU it, rrrin. In the ft ft I • 
,r, in which we have an arrounl (»f 
af the pmpcrtiea of this aubstancc, 
stated, that it is not easily saponi- 
potash, but that it is conTcrled by 
sagent into a substance which is 
i in water, but has not the saccha- 
iTour of the sweet principle of oils; 
I acid analogous to the margaric, 
ch the name of ettic waa applied; 
ito another acid, which was run- 
to be analogous to the oleic. Since 
He the firth memoir, the author ha? 



made the following oKservations on this 
aubject:— 1. lliat the portion of the soap 
of cetin which is insoluble in water, or 
the oetate of potash, is in part gelatinous, 
and in part pearly: 2. That two kinds of 
crystals were produced from tlie cetato 
of potash which bail been dissolved in 
alcohol: 3. That the cetate of potash ex- 
posed, under a bell glass, to the heat of 
a stove, produced a sublimate of a fstty 
matter which wa^ not acid. From this 
circumstance M. Chevreul was led to sus- 
pect, that the supposed cetic acid might 
be a combination, or a mixture of marga- 
ric acid and of a fatty body which was 
not acid; he accordingly treated a small 
quantity of il with barytic water, and 
boiled the soap which wa^ formed in aU 
cohol: the greatest part of it was not dis- 
solved, snd the alcoholic solution, when 
coole<l, filtered, ami distilled, produced a 
residuum of fatt v matt^^r which was not 
acid. II1C suspicion being thus connrm- 

^ This means the talt which we obtain 
after having neutralized by harytes the 
product of the distillation of the aqueous 
fluid, which was procured from the soap 
that h.id been decomposed hy tartaric 
acid 
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cJ, H. Chevreul determined to lubjeet 
celln to » new tnin of experinenti. 
Being treated with boiling ilcnho), a ce- 
tin was procured which wa( fusible at 
120°, nnd a j-ellow fiity matter which 
begin to become lolid st 89,5°, and which 
at 73.5°, contained * fluid oil, which was 
separjled by filtration. 

SopmiJicMitFi b/ ihe Eanintiy Palaih^ 
The jelermi nation of the lolublc matter 
which ihe rliVni yield to water in the 
procesn of tiponification, ia much more 
difficult than the delerminatiim of the 
Name point with respect to the ■tearing. 
The Itearim are less subject to be 
changed than the rliiiis: it ia ten diffi. 
call to obtain tlie atearins In a uniform- 
ly pure state; besides the laponified fats 
of tlie steirins being Um fusible than 
the saponiSed ela'i'ns; it is more easy to 
weigh tbem without loai. The claVns 
of the sheep, the hog, the jifffxtr, and the 
gnoM, extracted by alcohol, yield by the 
action of potash, « 

Of saponified fat, 89 puts, 

or soluble matter, 11. 
The elai'n of the ox extracted in the 
■kme manner yielda. 

Of saponified fat, 93.6 parts, 

Ofsolublematter, 7.4. 
The diflerent kinds of fat, considered 
in their natural state, are distinguished 
from each other by tbeir colour, odour, 
■nd fluidity. 

The stearins of the sheep, the at, and 
thehog', have the same degree nrsolubili- 
1v in alcohol; the stearin of man ■■ a lit- 
tle more loluble, while that of the grxise 
j* ttPice SI mtich so. The rlaini ofm.-ui. 
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stonei 8. Barthy common felspar; 
9. Porcelain earth. 

1. AtMaria. Colour green! ih-white; 
irideicent; and in thin plates, psle flesh- 
red by tranamitted light. MassiTe sod 
crystallized. Primitire form, an oblique 
f(Hir4iiled prism, with 2 broad and 2 nar- 
row Isteral planes; tlia lateral edges are 
120° wid 60°. Secondary forma; lit ob. 
lique iour.aided prism, a broad rectangv- 
lar six-aided prism, a six-tidrd table.and 
a rectangular foiir^ided prism. Bone- 
times twin crystals occur. The lateial 
pUnea of the prism are longitudinally 
stnralced. Lustre aplendcnt, intermedi- 
ate between vitrenus and pearly. Cletr 
*igethreef<>ld. Fracture imperfect con> 
chnidsl. Semi-transparrnt. A beant^l 
pearly liijht i« sometimes seen, when the 
specimen is viewed in thedlreclion o( the 
brosder lateral planer. Refracts double. 
Harder than apatite, btit tofter than 
quartz. Eatity frangible. Sp. gr. 3J. 
It melts before the blow-pipe, without 
addition, into a white-coloured trsnip*- 
rent glass. Ili constituents arc, 64 siU- 
ca, 3u alumina, 2 lime, and 14 potash^- 

II occur* in contemporanetMi v«int, or 
drusv ciTtiiea, in granite and gneiit, in 
the islsnd of Arrui, in N'orway, Switier- 
land, France, and Germany. The fineft 
cn'stat^ are found in the mountain <f 
Stella, ■ part of St. Gothird. Rolled pit- 
ee«, exhibiting a mo&t beautiful pear^ 
lijrht, are collected in the island of Cey- 
lon. Moonstone adularia ia fbond in 
Greenland ; and all the Tirieties in tbe 
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reakcd. Lustre ▼itreoui. Clea- 
perfect. Translucent and trans- 
Hard as eonmoo feldspar, aiid 
frangible. It occurs along with 
nCi meionitfc, mica, and born- 
at Monte Somina near Naples. 
mumn/eldBpar. Colours white and 
various shades ; rarely green and 
lassiTe, disseminated, and crystal- 
I a very obliquo four-sided prism \ 
t rhombus; elongated octohedron ; 
I equiiinguUr liz-sided prism ; a 
ular four-sided prism ; and twin 
; which lorms are diversified 
ous bevelments and truncations. 
;e threefold. Lustre more pearly 
ireous. Fracture uneven. Frag- 
rhomboidal ; and have only four 
Ht faces. Translucent on the ed- 
»s hard than quartz. Easily fran- 
Sp. gr. .^.57. It u fusible with- 
itiun into a gray semi-traiisparent 
Its constituents are as follows : 

Stberun Mcthi^cd P«ldi|«rfroai 
green fcldiMr. lirkiqitf. Pmiii 

6:^ b J 60.73 U}U5 

M» 17.03 1/.50 33.00 

3.00 1.2S 0.75 

, 13.00 13.00 14.00 

if iron, 1.00 0.75waier, 1.00 



98.35 98.00 

J7o«e« Bucholx, 



96.85 
Vauq, 

par is one of the most abundant mi- 
as it forms a principal constituent 
' granite and gneiss, and occurs 
mally mixed with mica-ilate and 
ite. It is also a constituent of 
tone and s>tnite. It forms the ba- 
crtain porphyries. Greenstone is 
ound of common feldspar and hom- 
. I'he most beautiful crystals of 
r in the Alps of SwitzerUnd, in 
niy, France, and Siberia, in veins 
lemporaneous formation with the 
' and gneiss rocks. It occurs 
intly in transition mountains, and 
e of the secondary class. Under 
ne of petunze, it is an ingredient 
lese porcelain. \^'lien the green 
sa are spotted with white, they are 
aventurinefrldtpar. Another green 
from South America is called the 
n-stone, from the river where it is 

ahraH»re fcldipar. Colour gray of 
I shmdes When light falli un it 
aia directions, it exhibits a great 
' of beautiful colours. It occurs 
e»or in rolled pieces. Cleavage 
ent. Fracture glistening. lAistre 
m vitreous ami pearly. It breaks 
lomboidal frai^^meots. Translucent 
!rj low degree. Less easily fran- 
iun common feldspar. Sp. gr. 3.6 
It iilcft fiuibk than comiBOfi 



feldspar. It occurs in rolled masses of 
syenite, in which it is associated with 
common hornblende, hyperstene, and 
magnetic ironstone, in tbe island of St. 
Paul on the coast of Labradore. It is 
found round Laurwig in Norway. 

6. Compact feldapar. Colours, white, 
gray, green and red. Massive, dissemi- 
nated, and crystallized in rectangular 
four-sided prisms. Lustre glistening, or 
glimmering. Fracture splintery and 
even. Translucent only on the edges. 
Easily frangible. Sp. gr. 3.69. It melU 
with difficulty into a whitish enamel. Ita 
constituents arc, 51 silica, 30.5 alumina, 
11.35 lioie, 1.75 iron, 4 soda, 1.36 water. 
— A7a^. It occurs in mountain masses, 
beds and veins : in the Pentland hills, at 
Sala, Dannemora, and Uallefvirs in Swe- 
den ; in the Saxon Erze-gebirge, and the 
Uartz. 

7. CSnlntone t which see. 

H» Earthg €9mmon feidtpar. This seems 
to be disintegrated common feldspar. 
9. Pvreekdn earth. See Clat. 

II. Pgramdatfsldtpar. See SoaroLiTi, 
and Klaolitz. 

III. jPruwtaH-piframdal JeUI»par» See 

MZIOVITS. 

IV. BUmbmdal feldtpar. See Nzphz- 

UHZ. 

Chiastolite and sodalite have also been 
annexed to thia species by Professor 
Jameson.* 

* FsaMzzTATioir. When aqueous com- 
binations of vcgetsble or animal mat- 
ter are exposed to ordinary atmospheri- 
cal temperatures, tliey speedily undergo 
spontaneous changes, to which the gene- 
ric name of fermentation has been given. 
Animal liquids alone, or mixed with ve- 
getables, speedily become sour. The 
act which occasions this alteration is 
called mcetous fermentntion; because the 
product is, generally speaking, acetic 
acui, or vinegar. But wlien a moderate- 
ly strong solution of saccharine nutter, 
or saccharine nuitter and starch, or sweet 
juices of fruits, suflkr this intestine 
change, the result is an intoxicating li- 
quid, a beer, or wine ; whence the pro- 
cess is called vinous fermentation. An 
ulterior change, to which all moist ani- 
mal and vegetable matter is liable, ac- 
companied by the disengagement of a 
vusi quantity of fetid gasen, is chilled the 
putn tactive fermentation. 

Kach of these processes goes on most 
rapidly at a somewhat elevated tempera- 
ture, such as 80° or 100° F. It it for 
these reasons, that in tropical countries, 
animal and vegetable substances are so 
speedily decomposed. 

As the ultimate constituents of vegeta- 
ble matter are oxygen, hydrogen, and 
carbon; and of animal matter, the saae «* 
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pTincipIu with aiole, ve CM retdityun. 
(leniUnd thai all (he product* of fermen- 
tation mutt be mrrely Ttcw compound* of 
these three or four ultimite cnnalilucnt*. 
Accordingly, lOU parti uf reil viiiepr,c>r 
Hcetic acid, are rciolTaUe, by MU. Gay- 
I<uuac antl Thenanl'i uulyiii, into 
3U.224 carbon + 4fi.911 hydrogen and 
"'ygeniaatheyeliil in water, +3.663 
oxygen in cxceai. In like manner, wines 
■re ail reiolTable intuthe lame ultimate 
componenii, in proportion! >ome«hat 
different. The aeriform reaullt ofpuiro- 
facliTe fi:rmentation are in like manner 
riNiiHl to be, hydrogen, carbon, oiygen, 
and Hote, variouily combined, and uio> 
•iated with minute quantitiei a[ aulphur 
Mid phosphorus. I'bc residuary matter 
consist* of the iiine principle*, mixed 
with lliesntioc and earlliy parta uf animal 

L«»oi»irr was the first philosopher, who 
instituted, on right principles, a seric* of 
experiment* to investigate the plicnomeiu 
of ti-rmentatiun, and t£ey were so judici- 






ntely a 



ducted, as to give results, comparable to 
thoscderived from the more rigid method* 
oftbe present day. Since then M. Tlie- 
nutl and M. G*y-Uusac have each con- 
tributed most Important rcaearclics. By 
the labour* of these three ill ustrlou* che- 
mist*, those material metamoi^hoie*, fiir^ 
merly quite mysterious, seem susceptible 
of a latiHficlory eiplanation. 

I. VintHi firmeniahan. Ai sugar ii a 
substance of uniform and detFrminaie 
composition, it bai hren made choice of 
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place. To detennine the vinoni, IherK 
lore, we must mix certain proportiona of 
■accharine matter, water and yeaat, aod 
place them in a proper temperature. 

ToobservetbechemicalchangeBWhidi 
occur, we must diasolre 4 or Spattsof 
pure sugar in 30 parta of water, put the 
Kolution inioa matiaas, and add 1 part of 
yeast. Into the mouth of the matrass a 
glaaa tube must be luted, which is ie> 
curved, 10 as to dip into the mercury of 
a pneumatic trough , If the apparatus be 
now placed in a temperature of fram Pf 
to tH/', we sliill speedily obKTve the sU 
nip to become muddy.aiid a multitude of 
air bubbles to form all atound the fer- 
ment. Time unite, and altachini; (heiB- 
selves to particles of the yeast, rise aloag 
with it to the lurfwe, forming ■itratuH 
offtutb. The yeamy matter will thn 
disengage itself from the air, fall to the 
bottom of the vessel, tu ic-acqnirc booy. 
sney a second time by attached air but 
blea,uidlhuaiQauecei«ion. Ifwe operate 
on 3 or 4 ounces of sugar, the fenneiRai 
tion will be very rapid during the first ta 
or twelve hours; it will then alacken, and 
terminate in the course of a few days. At 
this period the matter being deposited, 
which disturbed the tranipurency oftbe 
liquor, this will become clear. 

I'he following changes have now taken 
place: 1, I'he sugar is vlioUy, and tbe 
yeast partially, decomposed. 3. A qoaa- 
tity of alcohol and carbonic acid, toge- 
ther nearly equal in weight to the augar.it 
produced. 3, A white matter i* formed, 

nposed of hydrogen, oxygen, and ca^ 
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ihall have for the eompotition of that bodr, 
fwy neariy, 6y wajtA^ 

Ut, 1 volume vapour of carbon, 3= 0.416 

1 Toluine rapour of water, = 0.625 
or» 1 volume vapour of carbon, 

1 ditto hydrogen gaa, 

I ditto osyg<en; 
ir» multiplying each by 3, 

3 volumes vapour of carbon, 

3 ditto hydrogen, 

i ditto oxygen. 

M, Let us bear in mind tliat alcohol is 
:ompuscd of 

2 vols. Tap. r)f carb. 

2 vols. hydr<>gi-n. 



I vol. olefiant gas = 

■ 
I da Tap. of water — 



1 vol. liydn)gcn, 
i vol. oiygcn. 

Id, 1 vol. carbonic acid = 1 vol. oxygen -f- 
l vol. vapour of carbon. 

4b Neglecting the minute products which 
Im yeast furnishes, in the act of fcrmenta- 
'lon, let us regard only the alcohol sind car- 
MMic acid. We shall then see, on com|)a- 
ing the composition of siig:ir to that of 
tlcohnl, that to transfonn sugar into alco- 
lol, we must withdraw from it one volume 
»f vapour of carbon, and one volume of 
ix%grn, which torm by their union one vo- 
ume of carbonic acid gas. Finally, let us 
educe the volumes into weights, we shuU 
ind, thst 100 parts of sugar ought to be 
onvened, during ff*rmontution, into 51.55 
if alcohol, and 48.45 of carbonic acid. 

Those who are partial to atomicul tan- 
kage will see that sugar may be reprc- 
entcd by 

I Tol. vap. of carbon, « .> -^ :?.250 40. (K) 
\ do. hydrogen, - ^- 3 = ().;>75 6.()tj 
j do. uiygcn 



Ind alcohol, by 
? vol. carbon, 
) do. I»ydr«>gcn, 
I do. oxygen, 



Ind carbonic acid, by 

1 vol. oxygen, 

I do. vap. of carbon, - -- 1 



:^ 3 -- 


,J.OJO 






5.625 


99.99 


-^ ? =^ 


1.500 


52.16 


- - 


U..;75 


l:?.('4 


- 1^ 


l.OtX) 

zyu5 


:>4.«0 




100.00 


— • 2 .-- 


'2.00 


72.72 


.- 1 = 


0.75 


•27. :h 



100.00 



If, therefore, fmm the su^ar group, we 
akc away one atom of carbon, and two oi' 
>xygen, to form the c:irb<mic acid group 
leiow, wo leave an atomic assemblage for 
brmng alcohol, as in the middle. For this 
Mercaiingdevrlopemont of tht* relation be- 
ween the ultimate constituents of sugar on 
;he one hand, and alcohol and carbonic acid 
m the oth«r, we are indebted to M. Gay- 
Lmtac. 
Vol. II. 
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The following beautiful comparison, by 
the aame philosopher, illustrates these me- 
tamorphoses: 

Sulphuric ether it composed of 

Jfrns. 0/ vapour, 
2vol. olefiant ga8= 1.94^4) « --q. 

1 do. vap. of waters- 0.6250 3 ''•*«^- 

And alcohol is composed of 

2 vol. olefiant gas=^ 1.944-0 . „__, -070 
2 do. vap. of water.- l.^^jOOj ■^'*~ i.o.V*. 

lit U'-e to convert alc<ihol into ether, we 
have* only to withdraw from it onc-hali* of 
its constituent water. 

l«et us now sec how far experiment agrees 
with the theoretic deduction, that 100 part >< 
of sugar, by fermentation, should gpve biriii 
to 51.55 of absolute alcohul, and 48.45 of 
carbonic acid, in Lavoisier's elaborate ex- 
periment, we find, that 100 parts of sugar 
afforded. Alcohol, 57.70 

Carbonic acid, 35.34 

93.04 

UnfortniiAtely, this great chemist has 
omitted to state the specific gravity of his 
alcohol. 

If wc assume it to havr been 0.829.1, as 
assigned for the density of hi^hhf rectified 
alcohol in tlie Kth table of the appendix to 
his FJrmrnt^^ we .sYiall find 100 parts of it 
to contain, by U)witz*s t.ib}e, 87.23 of nb- 
Sfdute al(-i>liol, if its temperature had been 
60°. Bnt as 54.5** was the thermomctric 
point indicated in taking sp. gravities, we 
Hu1.1t reduce tliir diiisitv from 0.829v) to 
O.K27. ^^ e shall thi-n find 100 parts of it, 
to consist of 8S of abstdiitc alcohol, and 12 
of water. Hence, the 57.7 parts obtained 
by L:iv(»iHier will lujconic 50.776 of abso- 
lute alcohol, which \s a surprising accor- 
dance with the theoretical quantity 51.55. 
Hut about four parts of the sugar, or l-25th, 
had not l>e( n decomposed. If we add two 
parts of alcohol for this, wc would have a 
small «leTi:itioit from theorv on the other 
side- TliiTc is no reasonable ground for 
questioning the accuracy of l^voisier*s ex- 
periments on fermentation. Any person 
who considers the excessive care he has 
evideniiy U'^towed on them, the finished 
precision of his apparatus, and the com- 
placency with which he compares "tlic 
subst-inres submittod to fermentation, and 
the products resulting from that o])er:ition, 
as forming an algebraic equation," must be 
convinced that the results are deserving of 
confidence. Unlike the crude and contra- 
dictory researches^ which modern vanity 
blazons in our Journals, those of Lavoisier 
on fermentation, like the coeval inquiries 
of Cavendish on air, will never become ob- 
solete. 

M. Thenard, in operating on a solution 
of 300 parts of sugar, mixed with 60 of 

8 



the pri'vioUB (lelerm illation of LAVoiiier. 

TIic fol loving were the product!: 

Alcc.liolof'UfJ3% - in.5 

Ctrbonic acid, - - 94.6 
Nbukou* residue, 13.0 

Beiidual yt-Mt, • - 40.0 

3tB.l 
Lo», - 41.9 

360.0 
The Utter two ingrrdienii niijr be disre- 
nrded in the calcuUtion, lu tlie weiglit of 
tlie yeait ii nearly equivalent to their auro. 

DividiiiK 171.5 by 3, we have 57.17 for 
the weight of alcohol of 0.832 from 100 of 
■ugar. In the aame way wc get 31.53 for 
the cirbonic acid, Nuw, spirit of wine of 
0.823 contalna W per cent of absolute alco- 
hol. Whence, we find 51.453 for the quan- 
tity of absolute alcohol by Tlienard's ei- 
perimenti beiriK ■ perfect accordance with 
the Ihcoretical deduelioni of M. Cay-Lua- 
aae, made at a m&iegvenl period. 

By Jig Sy 

M. Lavaaer. M. Thcnard. Theary. 
From too sugar. Prom 100 do. 
Abi. klco. 50.776 51.453 51.55 

The coincidence of these three reBuIti 
Kcmt perrffctl^ dtciaivc. 

In delermlniiig the density of sbsolute 
alcohol, M. Cay.LuBsac had occasion to d1>- 
serre, ^at when alcohol is mixed with wa- 
ter, Ibc density of ihc vapour it ciacUy 
the mean between the density of the alco- 
*- -'*c vapour, ind that of tlie sm 



8.3 ptr caa of water, then the pra> 

ducts of sugar decompoocd by feliDeiila- 

tion, Rccordinf; to Saussurc's (Thcnard** 

be iDcans) eiperiments, are >• fiiUowt: 

Alcohol. . 47.7 

Carbonic acid, - 3SM 



83.04 
Or in 100 parts. 

Alcohol, - 37.44 

Carbonic acid, - 43^ 

looxn 

" Tlii* result approaches m ncar^ to 
that of Lavoisier, that there ia reaww t» 
suspect that the coincidence is more thw 
accidental." p. 480. 

Thii insinuation against the intef[ritj tt 
one of the Brst chemists in France, calls 
for reprehension. But farther, M. Gq- 
Uisasc's account of Uie nature of alcaM 
and its vapour was published a conaiden- 
ble time before the article brewiiig >pp«V- 
cd. Indeed our author copies a consideM- 
blc part of it, so tliut the shove error il 






iiaable. 



The terment or yeast ii a substance which 
separates under the form of flocculi, iwMt 
or lei* viscid, from all the juice* and infu- 
linni which enperiMicc ihc vinom feniiBi- 
talion. It is commonly procured from tke 
beer manufacioriea, and is hence called the 
barm of beer. It may be etaily dried, tw4 
is uciutklly eiposeil for sale in Pari* aad« 
the form of a firm but slightly c 
-- ■- -' Brajial ' - -■ --- 
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rewarches, the fermenting principle in or ferment performs in this opention. It 
Tcmst seems to be of a cmseous or glutinous seems probable, tliat the fermentative pro- 
nature, cess in considerable masses would be car- 
It is to the gluten that wheat flour owes ried on progressively from the surface 
its property of making a fermentable dough downwards; and would perhaps, be com- 
with water. This flour paste may indeed pleted in one part before it hud perfectly 
l»e regarded as' merely a viicid and elastic commenced in another, if the yoast, which 
tissue of gluten, the interstices of which is already in a state of fermentation, did 
are filled with starch, albumen, and sugar, not cause the process to begin in every 
We know that it is from the gluten, that part at once. Sec Bread, Oiktilla- 
tlie dough derircs its property of rising on tion, Putkbfaction, Alcohol, WurSy 
the admixture of leaven. The leaven act- Acid (Acetic), Vegetable Kingdom. 
ing on the sweet principle of the wheat, * Feerocyamateb. See Acid (Fbe- 
givet rise in succession to the vinous and eopkvssic).* 

acetous fermentations, and of consequence * Ferrocyanic Acid. See Aczd 

to alcohol, acetic and carbonic acids. The (Ferropri'sszc).* 

latter gas tends to fly off, but the gluten * Fereoprussic Acid, and Ferro- 

resists its disengagement, expands like a prvsbiates. See Acid (Ferroprus- 

nembrane, forms a multitude of little cavi- sic).* 

ties, which give lightness and aponginess * Ferruretted ChyaxicAcid. The 

to the bread. For tlie want of gluten, the same as Ferropruaaic* 

flour of all those grains and roots which * Fbtsteim. Elaolite* 

consist chiefly of starch are not capable * Fibrin. A peculiar organic com- 

of making raised bread, even with the ad- pound found both in vegetables and ani- 

dition of leaven or yeast. There docs not mals. I'auqudin discovered it in the juice 

appear to be any peculiar fermentation to of the papaw tree. It is a sof^ solid, of a 

which the nsme panary should be given.* greasy appearance, insoluble in water. 

When it is required to preserve ferment- which softens in the air, becoming viscid, 

cd liquon in the state produced by the brown, and semi-tran&parent. On hot 

first stage of fermentation, it is usual to coals it melts, throws out greasy drops, 

put them into casks before the vinous pro- crackles, and cvolvcti the smoke and odour 

cess is completely ended; and in these of roasting meat. Fibrin is procured, how- 

elosed vessels a change very slowly con- ever, in its most charucteristic state from 

tinues to be made for many months, and animal matter. It existH in ch>lei it en- 

perhaps for some years. ters into the composition of blood. Of it. 

But if the fermentative process be sufler- the chief part of muscular flesh is formed; 

ed to proceed in open vessels, more espe- and hence it may be regarded as the most 

eialiy if the temperature be raised to 90 de- abundant constituent of the soft soli«ls of 

l^reea, the acetous fermentation comes on. animals 

In this, the oxygen of the atmosphere is To obtain it, we may beat blood, as it 
absorbed; and the more speedily in propor- issues from the veins, with a bundle of 
bon as the surfaces of the liquor arc often twigs. Fibrin soon attaches itself to each 
changed by lading it from one vessel to stem, under the form of long reddish fila- 
BAothcr. The usual method consists in ex- ments, which become colourless by wash- 
posing the fermented liquor to the air in ing them with cold water. It is solid, white, 
open casks, the bunghole of which is co- insipid, without smell, denser than water, 
vcred with a tile to prevent the entrance of and incapable of eff*ecting the hue of lit- 
the rain. By the absorption of oxygen mus or violets. When moist it possesses a 
which takes place, tlie inflammable spirit species of elasticity; by desiccation it be- 
becomes converted into an acid. If the li- comes yellowish, hard, and brittle. By dis- 
quid be then exposed to distillation, pure tilUtion we can extract from it much car- 
rinegar comes over instead of ardent spirit, bonatc of ammonia, some acetate, a fetid 




faul; air is emitted with an offensive cineration, which leaves after combustion, 

laell; volatile alkali flies off*; an earthy sedi- phosphMC of lime, a little phosphate of 

■ent is deposited; and the remaining H- magnesia, carbonate of lime, and carbonate 

quid, if any, is mere water. This is the ofsixla. 

putrefactive process. ('old water has no action on fibrin. Treat* 

The fermentation by which certain co- ed with boilinf^ water, it is so changed at 



louring matters are separated from vepe- toloiie the property of softening and dis- 
tablci, as in tlie preparation of woad and solvinr^ in acetic acid. The liquor filter- 
indigo, is carried much farther, approacii- cd from it, yields precipitate!! with infu- 
iRg the putrefactive sUge. sion of galls, and the rraidue is white, dn'. 
It ii not dearly aicertained what the yeast hard, and of an agreeable taste. 
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When k«p1 for mme tine in alcohol f 
0,810, it KiTrs rise to m iflipaecmui mt 
ter,liaving a strong uiddi«aigTMiibIe odour. 
Thia matMr remami ctiMOlred in the alco- 
hol, and may be precipitated by water. 
Kther makes it undergo a aimllar alteT*> 
lion, but more slowty. When digeated in 
weak muriatic acid, tt cvoItcb a little mote, 
and a compound i* fiirmed, hard, borny, 
and which witilicd rrpcalvdly with water, 
i* tnuiirnrmed into another ^latlnoua com- 
pound. This acem* to be a neutral muri- 
ate, soluble in hoi waler; whIUt the first is 
an acid muriate, inaulubU- eren m boilinjf 
water. Sulphuric acid, diluted with six 
times its wcij;hl of wuter, has similar ef. 
feet*. When nnt too concentrated, nitric 
acid has a very difierent action on fibrin. 
For example, when its gp. j;r. is 1.25, there 
resiilis from il al lirMt a discoKaRi^nient of 
azote, while the fibrin hecomi'S covered 
with fat, and the licjuid turns yellow. By 
digeition of 34 hours, the whole 6brin is 
attacked, and eonievtcd into a pulverutent 
maSB of a lemon-yellow co1our,»hichscem!i 
to be composed of a miiture of fat and 
fibrin, altered ami iulimutcly combined 
with the malic and nitric or nitroua acida. 
In fact, if we put this mass on a filler, und 
wash it copiously with water, it will part 
will) a portion of its acid, will preaerve llie 
property of reddenin)^ litmus, and will 
take an oran^ hue. On treating it afler- 
wards with boiling alcuhol, we diisoNe 
the fatty matter; and putting the remain- 
der in contact with chalk and water, an 
ciBorctcence will be occaaioned by the 
escape of carbonic acid, and mnlalc or nt- 
iralr of lirn- will rcm-.ir in sol.i'mn. 
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analytii of MM. Gay-Luaaae and Thenudt 
of Carbon, 53.360 
Aaote, 19 934, 
Oxygen, 19.68S? 33.U water 
Hydrogen, 7.031 S 4.56 hydrof^.' 
■FiaaoLiTB. Colours white and gr^ 
cryatallized in rhombiildal prisma, tlie sa- 
glea of whoae planes arc B0° and 100°. h 
la glistening internally. Principal frmcturs 
uncTen. Harder than quarti. Sp. |p^. 3.3M. 
Its constituents are ilumiiiB 58.J5, ailica 
38, iron and loss ^.75. It is found id the 

■ FiCUBESTOHE. See DlLDSTaiM.* 

Fic.TRATion. An operation, by means 
of which a fluid is mechanically aepanted 
fnimcoDsiatent particles merely mixed with 
it. It does nnt differ from straining. 

An apparatus fitted up for this purpMB 
is called a filter. The form of thii is n. 
rious, according to the intention of the ope- 
rator. A piece of tow, or wool, or cnttM^ 
stuHed into the pipe of a funnel, will pre- 
vent the paaiiagc of grosser particles, and 
by ihal mc-ani render the fluid clearer 
wliirh romea through. Sponge is Still iDOra 
cD'i-ctual, A atrip of linen rag wetted aad 
hiinit over the side of a *easel containidc 
a fluid, in aiich a manner as that one CM 
of the rag may be immersed in the flnidi 
and the other end may remain witbov^ 
belnw the surface, will act as a syphon, aad 
carry over the clearer portion. .Linea <r 
woollen stuffs may either be fastened oiw 
the mouths of prnper resiets, or fixed tt 
a frame, like a sieve, for the purpose ol 
filtering. All these at« more caminqaly 
used by cooks and apothecaries than \ij 
pliiloi'iphical rhi-misls, whn. for the mort 
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qomtttiet, and may readily be renewed are two kintls, common flinty-slate, and Ly- 

when the passage is obstructed, by takin^c dian stonr. 

oat and wanhinff the upper stratum of Kand. 1. Citmmon. Colour ash-gray« with other 

A filter for corrosive liquors may be con- colouni, in flamed, striped, and spotted de- 

ttnicted, on the same principles, of broken liheations. It is often traversed by quarts 

and poundid glass. veins. Massive, ami in lamellar concretions. 

Firs. HfcCALoaic and Combustion. Internally it is faintly glimmering. Krac- 

* Piaa-DAMP. See Comrustion and turc in the great sUty, in the small splin- 
Cabbvuetted Hydrogen.* tery. Translucent Hard. Uncommonly 

"KisM-scALCs are composed of alter- difficult ly frangible. Sp gr. 2.63i It occurs 

Bate layers of membrane and phosphule in beds, in rlu v -slute and gray-wacke; and in 

of lime.* roundish mid angular masses in sandstone. 

* Fixed Air. Carbonic acid gas.* it is found in ditferent parti of the great 
Fixity. The property by which bodies tract of clay -slate and gray-wacke which 

resist the action of heat, so as not to rise extends from St. Abb's-head to Portpatrick; 

in vapour. aliio in the I'entland hills near Edinburgh. 

* Flake-white. Oxide of bismuth.* 3. LytUun »tone. Colour grayish-blackp 
Fi.AMB. See Comb I 81 lo.v. which pulses into velvrt-bluck. it occurs 

* Fle^r. The muscles (»f animals. They massive, and mlled in pieces with glisten- 
ron^iftt chiefly of fibrin, with albumen, ge- ing siufaces. Internally it is glimmering, 
latin, extractive, phosphate of so<la, phos- Fracture e\ en. Opuque. Less hard than 
plute of ammonia, phosphate and carho- flint. Difficultly frangible. Sp gr. ^.6. It 
nate of lime, and sulphate of potash. See occurs very frequently along with common 
MrscLC.* flint} -slate in bi-ds in clny-slute. It is found 

*Fmmt. Ctolour generally gray, with near Prague and Carlsbad in llohemia, in 

Gecsbionally zoned .nnd striped delineations. Saxony, the Hartz, and at the Moorfoot and 

Vassive, in rolled piece.**, tuberose and per- Pentlund hills near Edinburgh, it is some- 

Ibratcd. It rar(.*ly occurs in supposititious, times used as a touchstone lor ascertainin|^ 

hollow, pyramidal or prismatic crystals, the purity of gold and silver. Sec Assay.* 

It occurs often in extraneous shapes, as * Floatstome. A sub-species of the 

ecbinites, coralites, madreporites, fungites, indivisible quartz of Mobs. Spongiform 

belemnitea, mytilites, &r.: sometimes in la- quartz of Jameson. Colour white of vari- 

nellar concntions. Internal lustre glim- ous shades. In ponnis, massive, and tube- 

mering. Fracture conchoidal. Fragments rose forms. Internally it is dull. Fracture 

iharp-edged. Translucent. Harder than coarse earthy. Feebly translucent on the 

Quartz. Easily frangible. Sp. gr. V.V59. In- edges. Soft, but its minute particles are 

luaible without addition, but whitens and as hard as quartz. Rather brittle. Easily 

becomes opaque. Its crmsiituents are 98 frangible. Feels meagre and rough, and 

silica, U.5U lime, 0.J5 alumina, 0.23 oxide emits a grating noise, when the finger is 

of iron, 1.0 loss. When two pieces of flint drawn across it. Sp. gr. 0A9. Its consti* 

are rubbed toprvthcr in the dark, tlu-y phos- tuents arc silica l^H, carbonate of lime 2.-^ 

phorescc, and emit a peculiar smell. Vauq. It occurs encrusting flint, or in im- 

It occurs in primitive, transition, sccon- bedded masses in a secondary limestone at 

dary, and alluvial mountains. In the first St. Ouen near Paris. — Jamewn.^ 

two» in metalliferous and agate veins. In Flovr. The powder of the gramineous 

secondary countries it is found in pudding, seeds. Its use as food is well known. See 

stone, limestone, chalk, and nmygdaUtid. Bread. 

In chalk it occurs in great abundance in Flowers. A general appellation used 

beds. Thes-.' seem to have been both formed by the elder chemists, to denote all such 

■t the same time. Werner, however, is of bodies as have received a pulverulent form 

ofHuion, thtt the tuberose and many other by sublimation. 

forms, have been proiluced by infiltration. Flowers of Vegetables. Dr. Lewis 

In Scotland, it occurs imbedded in secon- in his notes on Neumann's Chemistry, gives 

dary linieslime in the island of Mull, and a cursory account of many experiments, 

near Kirkjhly in Fifi-shire. In England, it made with a view to ascertain how far the 

aboumU in alluvial ilistricts in the form of colour of vegetable flowers mig^t prove of 

KTRvel, or is imbrdtlod in ch.ilk. In In*- use to the dyer. He found very few capa- 

liind it occurs in considerable quantities ble of iMring applied to valuable purposes. 

in secondary limestone It is found in most * Fli'Ates. ('f>m|K)und8 of the salifia- 

parts of the world Its principal use is for ble bases with fluoric acid.* 

gun flints, the mechanical operations of Flmdity. The state of bodies when 

which manufacture, are fully detailed by their parts arc very readily moveable in all 

Brongniart. The best flint for this purpose, directions with respect to each other. See 

is the yellowish -gTRy. ft is an ingredient Calobic. 

Id potter}', and chemists use it for mortars.* * Fl vobor ates. Compounds of fluo- 

* Flixty-slate^ Of this mineral there boric acid with the salifiable bases.* 
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■ FLuaa. Octohedral floor of Jameton. 
It ii divideil into three nb-speciei; com- 
pact fliioT, foliated fluor, and earthy ftuor. 

1. Ctmpaet. Colour*, grecnith-griy and 
^reeniab-white. Miuaive. Uull or feebly 
^romerin{>. Fracture even. Fragments 
■haip-ed^ed. Translucent. Harder tlim 
calcareous tpar, but not so hard as apatite. 
Brittle, and eusily frangible. Sp. gr. 3.17. 
It is found in veins, associated with Suor 
•par, at Stolber^ in the llartz. 

2. Ftlimtd. Colours, while, yellow, green, 
and blue. Green eubea appear ivitli white 
angle*- Massive, ilisseminiitetl, and in dis- 
tinct concretions. Crystallized in cubes, 
perfect orvariously truncated and beveUedi 
in the rbomboidal dodccabcdron, and the 
i>ctohf<lrun, or double four-sided pyramid. 
The crystals are generally placed on one 
another, and form druses; but are seldom 
single. Rnrrare ■mo<ith and B[ilendent, or 
drtisy andrough. Internal lustre, specular- 
splendent, or shining vitreous- Cleavage, 
lourfold equiangtilnr, parallel with the 

E lanes of an octoliedron. Fragments ncto- 
edralortctrahedral. Translucent tot runs- 
parent. Single refraction. Harder than 
calcareous spar, but not so bard as apatite. 
Brittle, and easily frangible. Sp. gr. 3.13. 
Before tlie blow.pipe it generally dccrepi- 
tatci, gradually loies its colour and trans- 
parency, and melts wlthoiil addition into a 
grayish-white glass, ^^'ilcn two fragments 
are rubbed together, they become lumi- 
imu* in tlie dark. When gently heated, it 
pliospboresccs with a blue and green light. 
By ignition it loses it* phospliure scent pro- 
perty. The violet blue variety from Nert- 
'hp'n placed 
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occurs generally in crusts intreiting aonw 
other mineral. Dull. KaMhy. Friable. Ui 
conitituents are the same as the preeediof- 
It occur* in vein* along with fluor spar tf 
Beeralstone in Devonshire; !n Cumberland, 
in Salony, and Norway.' 

* Pi-uosic Aci>. See Acid (Fi.<«- 

* Flcorihe. The imaginary rwlicalof 
the above acid.' 

* Fluosilicatks. SeeAciD(PLiiMi- 

Flitx. a general term made use of to 
denote any Hubitance or miiture added t» 
assist the fusion of minerals. In the laifa 
way, limustonc and fusible spar are used a* 
fluxes. The lliiies made use of in ata^s, 
or ])hilu9ophical eiperimenti. Consist um- 
ally of alkalis, whicli render the eaitliy nni- 
tures fusible, liy converting them into gisMt 
or else glass itself in powder. 

Alkaline fluxes are either the crude flit^ 
the vhite flux, or the black flux. Civd* 
flux is a mixture of nitre and tartar, wbi^ 
i* put into the crucible with the miMfil 
inl<-ndcd to be fused. The detonation of 
Ihc nitre with the inflammable matter tf 
the tartar, is of service in some operalioHi 
though gi^nerally it is attended with ineaa- 
venience on account of the swelling of tke 
matenals, which may tlirow them out of 
tlie vessel, if proper care be not taken eitlMr 
to throw in only a little of the mixture at ■ 
time, or to provide a brge vessel. 

White flux is formed by projecting a 
mixtureof e<;uil parts ofnltrc and tartar.by 
moderate portions at i time, into an ignited 
crucible. In liie detonation which ensoet^ 
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coQsistt of a hearth, upon which a fire may trace of i>otaih, oxide of iron 9.75, water 
be made, and urged by the action of a large ^j^KlaprotK Bergmann found 24 alumina, 
pair of double bellows, the nozzle of which and only 07 oxide of iron. In Kngland it 
ts inaerted through a wall or parapet con- occurs in beds, sometimes above, some- 
•tructed for that purpose. times below, the chalk formation; at Hoas- 
Black-lcad pots, or small furnaces of wein in Upper Saxony, under strata of 
every desired form, may be placed, as oc- greenstone slate; and in different places in 
caaions require, upon the hearth; and the Germany it is found immediately under the 
tube of the bellows being inserted into a soil. The best is found in Buckingham- 
hole in the bottom of the furnace, it be- shire and Surry. >Vhen good, it has a 
comes easy to urge the heat to almost any rreenish-white, or greenisli-gray colour, 
degree required. falls into powder in water, appears to melt 

* FoaMATioKS. See Geology.* on the tongue like butter, communicates a 

* Fo a M I ▲ T B s. Compounds of formic milky hue to water, and dcposites very little 
acid with the salifiable bases.* sand when mixed with boiling water. The 

* FaKEZtvc. Sec Calouic, and Con- remarkable detersive property on woollen 
GBLATioN.* cloth, depends on the alumina, which 

* Fossil Copal, or llighgate resin. Its should be at least one-fifth of the whole, 
colour is pale muddy yellowish-brown. It but not much more than one-fourth, lest it 
occurs in irregular roundish pieces. Lus- become too tenacious. — Jamet9n,* 

tre resinous. Semi-transparent. Brittle. Fulminating and Ful mi nation. 
Yields easily to the knife. Sp. gr. 1.U46. In a variety of chemical combinations, it 
When heated, it gives out a resinous aro- happens, that one or more of the princi- 
matic odour, melts into a limpid fluid, takes pies assume the elastic state with such ra- 
fire at a lighted candle, and bums entirely pidity, that the stroke against the displa- 
away before the blow-pipe. Insoluble in red air pnxlnces a loud noise. This is call- 
potash ley. Found in the bed of blue clay ed fuiininuiiun, or much more commonly 
at lligligatc near London. MkitCtMinera- detomition. 
iify.* Fuluiinutinf^ g(>ld, and fulminating pow- 

Fkankincense. Sec Olibanvm. der, are the most common substances of 

FaKNcn Berries. The fruit of the this kind, except gun|»owder. Forthclat- 
Rhamma in/ectoriu», caliod by the French tcr of tlicsc, are the article Gr.N powder. 
frainet tr^ivitfnon. Tiiey give a pretty g«i«d The fuhn'inatiti^ powder is made by tritu- 
yellow colour, but void of prrniam iicy. ratiii}^ in a warm mortar, three parts by 
Wlien used for dyeing, the cloth is pre- weight of nitre, two of carbonate of pot- 
pared in the sanu- manner as for wtid. asli, and one of flowers of sulpliur. Its 

Fhiesland (ireen. Animoni.HCo>mU' effects, when fused in a ladle, und then set 

riate of roppcr, the same witli Biunnwick on fire, are \ery f^rrat. The whole of the 

green. See Coppf.k. melted fluid exphxles with an intolerable 

Fkii r. The materials of glasi are first nois<-, and the ladle is eoninicMily disfi- 

mixed together, and tlien exposcil to cul- gured, as if it hud received a strung blow 

cmation by a decree of iieat not suflirient downwards. 

to melt tlieni. The mass is then called If a solution of gold he precipitated by 

fritt. ammonia, the product will be fuiniinating 

Fu I* ITS of Vegetables. Sap (irken gold. U-ss than a grain of this, held over 

is prepared f*rom th«r herrit s of buekth<jrn, the flame of a candle, cxpliuieH with a very 

Mul Anno I ro is obtained fntm the pelli- shnrp and loud nuise. 'I his precipitate, 

cles of the seeds of an American tree. Sec separaicil hy filtration, and w.ihhed, must 

the word*i. I>e dried without In :^t, as it is liable to ex- 

Fi'LiiiiNoi ». Vapours which possess plode with no great iniie:ise of tempera- 

the pn»perty of smoke: namely, epacity, and tnre; and it must not he put into a bottle, 

the di.sp«i'«ition to apply theinseU<.s to sur- closed with a gla.'is stopple, as the friction 

rounding Inulies in the fuini of a dark co- of this would expose the operator to the 

loured powder. same il.diij^er. 

• FcM.i-Rs' F.AHTii. Colour greenish- Fulminaiinir silver m.iy he made by pre- 
mhite, and other shades of green. Massive. cipit;.lin^ a s:>lution of nitrate of silver by 
Dull. Fracture uneven. Opaque. .Shin- lime-water, tlrjing the pre<ipitate hy ex- 
ing and re sinous in the streak. Very soft. p»»Mi:"e to the air for two or three days, and 
Sectiie. Scarcely ;idlieres to the tongui*. ])iMirin}^ on it liquid ammonia. \\ hen it is 
Feels greasy, ^p. gr. 1 7 to J J. It falls ihn> converttd into a hiack f>o\vder, the 
into a powder uilh water, without the liquul must he poured ofl, and the powder 
crackhng noise which accompanies the d I s> left to dry in the air. It detonates with 
integration of Inile. It melts into a brown the gentlest heat, or even with the slight- 
spongy scoria before the blow-pipe. Its es; friction, so that it must not he removed 
constittientH are 53 silica, lU alumina, l.J.^ tiom the ves.sel in which it i:* made. If a 
magnesia, U. JO lime, O.lU muriate of >ed.n, drop of water fall u)ion it, the percussion 
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vill ctnie it to explode. IivMdifcovered 
b; Berthollct. 

Bru^itelli made a fulminntinf; Bil*cr by 
powdLTinf ■ liuiidrcd ffriiiii of nitrale of 
tilver, putting tlir pinnltr into ■ betr i;la«, 
•iid pouring on it, Krat <in aiincc <if ulcnliol, 
then M much cimcenuwtil nitroii* acid. 
The mixture grous hut, baih, and an tther 
ii visiblj formed, thai (-Itungi-i into f^i. li)' 
degrees the liqtmr bvconiva milKy and 
opkqiic,andillllledwilh*niall whitecloudn. 
When all llie gray pnuder Ims laken thia 
form, uhI the liifnor liai ac(|iiii'*;il it ronaiii- 
tmcj, distilled viaicr must be added im- 
mediately to nusfiend Ihe ebullition, and 
prrrent tlie mattei' fi-om being rediawilved, 
Uid becuniinK h mere solution of kilver. 
The white precipitate is then to be collec- 
ted on a filter, and drird. 1'he force of 
this puvdei' great)}' I'Xcccdi lliat of fulmi- 
nating' mercury. Ii dttiniatea in a tremen- 
douii manner, on being acaivel)' touched 
vilh a glats lube, tlie cxtri'niity of which 
lias been dipped in coiici-iitraled sulphuric 
acid. A single grain, plarj^d on a li^lilvd 
rail, maliea a deali-iiing i'L']iiirt. Ttie same 
thing happEiH, if it lie jilaccd ini a bit of 
paper on an electric pile, and a spark 
dravn from it. 

fulminating mercury was dlscoTered by 
Mr. Howard. A liiiiulied gruins are to be 
diisolved U'ilh heal in an ounce und hiiirby 
measure of nitric acid. 'Hie solution, wlicn 
cold, 13 to be pnureil on two nuiici: mea- 
sures of alciihol, and iieut applied till an 
efTervenceiiee ia iiriud. As iii'm as (he 
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stroke, explode much laore lotidly if pn- 
viously wrapped up in double paper. 

* Futminalion* of the most violent kind 
require the agency of aiote or nitrogen; sa 
we see not only in iu compound* with tbe 
oxides of gold, silver, and platinat but still 
more remarkably in its chloride and iodide. 
See NiTROCEN.* 

Ki'Mi^tu LxitToa. The fuminff liquors 
of fkiyle and Libavius hare been long 
known. To prepare thai of Boyle, wUck 
n a liydrofpii'ctu-d lulpliuret of ammonis, 
three parts of lime fallen to powder in the 
■ir, one of muriate of ammonia, and oocof 
Rowers of sulphur, are to be mised in a 
mortar, and distilled with a gettik best 
The yellow liquor, that first comes ofer^ 
emits fetid fumes. It is followed l>F » 
deeper coloured fluid, that is not fuminf. 
The fuming liijuor of Libaiiui is mMl* 
by amal^j^mating tin with half its weight 
of mercury, triturating this amalgam with 
an equal weight of corrosiTe muriate of 
mercury, and distilling by a gentle heat. A 
colourless fluid at lint paskca over: aher 
this, a thick vapour is thrown out at one 
single jut with a nort of explosion, which 
cowleiise* inio a transparent liquor, that 
emits copious, white, heavy, acrid fumet 
on expusiirc to tlie air. In a closely »ti^ 
ped buttle, no fumes from it arc percepti- 
blei but needle-shaped crj-stals fotm 
a^inst the top of the bottle, so aa {re- 
qurntly to close the aperture- 
Cadet's fiimlnR liquor ii prepared b» 
dislillii>|r (.,,11x1 p.irts i>r acetate of potltt 
■ nd anunious scid, ami rL'Ceivinij the pro- 
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BwitUnt it dull, and brownith, but ttftiulf it, that the yellow of fuatie inclines more 

well. The mordantt employed with weld to orange than that of weld; and, as it 

act on it in a similar manner, and by their abounds more in colouring matter, a leaa 

neans the colour is rendered more bright quantity will suffice. 
and fixed. The difierence between them 
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* |N ABBROXIT. Scspolite.* which arises in distillstion both with water 

vF *Oadoliiiitb. Prismatic gado- and spirit, and gives a strong impregnation 

Unite.— JfoA«. to both: from a pound of galbaniim are 

Its colours are velvet-black, and black of obtained, by distillation with water, six 

▼arious shades. Massive and dissemina> drachms of actual oil, besides what is re- 

tcd. Rarely crystallized. Its primitive tained by the water. In this respect gal- 

fi|^ure seems to be an oblique four-sided banum agrees with asafoetida, and diflera 

pnam, in which the obtuse angle is nearly from ammoniacum. 
110*. This prism sometimes occurs with GaLBita. The black ore of lead, 
•ix lateral planes. Lustre resinous inclin- Gall of Animals. See Bilk. 
ing to vitreous. Fracture conchoidal. Gall-stones. Calculous concretions 

Very faintly translucent on the thinnest are not unfrequently formed in the gall 

edges, and then it appears blackish -green, bladder, and sometimes occasion ereat 

Harder than feldspar, but soAer than pain in their passage through the ducts 

2uartz. Streak greenish-gray. Brittle; dif- into the duodenum, hcfore they are evacu- 

cuhly fran^rible. Wlicn pure it docR not ated. Of these stones tliere are four dif- 

affect'the magnet. Sp. gr. 4.0 to 4.3. It in- ferent kinds. 

tumesces very much before the blow-pipe, 1. The first has a white colour, and when 

•Dd at length melts into an imperfect alag, broken, presents crystalline plates, or stris, 

which is magnctical. It loses its colour in brilliant and white like mica, and having a 

nitric acid, and gelatinizes. Its constitu- soft greasy feel. Sometimes its colour it 

cuts are 25.8 silica, 45 yttria, 16.69 oxide yellow or greenish; and it has constantly a 

of cerium, 10.26 oxide of iron, 0.60 vola- nucleus of inspissated bile. Its sp. gravity 

tile muiXer.-— BerxeUiit. It occurs along is inferior to that of water: (ircn jfniind 

with yttrotantalitc at Yttcrby in Sweden, in the specific gravity of one, 0.8u3. When 

beds of a coarse granular red feldspar, exposedtoalu-at considerably grater than 

which arc situated in mica slate; at Finbo, that of boiling water, this crystallized cal- 

Bear Falilun also in Sweden, in a coarse cuius softens and melts, anil crystallizes 

panular granite, along with pyrophysalite ag^in when the temperature is lowered. It 

and tin-stone. — Jameton* is altogi-ther insoluble in water; but hot 

* Gahnitb. Automalite or octohcdral alcohol dissolves it with facility. Alcohol, 
corundum.* of the temperature of 167°, dissolves one- 

* Gallithnite. Rutile. An ore of twentieth of its weight of this substance; 
titanium.* but alcohol, at the temperature of 60°, 

Galbanum exudes from the htbongal' scarcely dissolves any of it. As the alco- 

kanum. This juice comes over in masses, hoi cooIh, the matter is deposited in bril- 

comp()Scd of white, yellowish, browniih- liant plates, resembling talc or boracic 

yellow, and brown tears, unctuous to the acid. It is soluble in oil of turpentine, 

touch, softening betwixt the fingers; of a When melted, it hus the appearance of oil, 

bitterish, somewhat acrid, disagreeable and exhales the smell of melted wax; when 

taste, and a very strong smell; generally suddenly heated, it evaporates altogether 

full of bits of stalks, leaves, seeds and in a thick smoke. It is soluble in pure al- 

other foreign matters. kalis, and the solution has all tlie proper- 

Galbanum contains more of a resinous ties of soap. Nitric acid also dissolves it; 

than gummy matter: one pound yields with but it is precipitated unaltered by water, 
alcohol upward of nine ounces and a half This matter, which is evidently the same 

of resinous extract; but the gummy extract with the crystals Cadet obtained' from bile, 

obtained by water from the same quantity, and which he considered as analogous to 

amounts onlv to about three ounces. Tlie sugar of milk, has a strong resemblance to 

resin is hard, brittle, insipid, and inodo- spermaceti. Like that substance, it is of 

rous: the gummy extract has somewhat of an oily nature, and inflammable; but it dif- 

a nauseous relish, but could not be distin- fers from it in a variety of particulars. 

giiished to be a preparation of galbanum. Since it is contained in bile, it is not difli- 

The whole smell, flavour, and specific taste cult to see how it may crystallize in the 

of this juice, reside in an essential oil, gall-bladder if it happen to be more abun- 

Voi. II. 9 
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dint thin uinili ind the contequence mmt 
be a f^U-Btone of thii Bpedci. Fourcroy 
Ibunil > quantity of the wme lubatince in 
the dried human liver. He called it Adi- 

2. The iii'cond species of biliary cilcu- 
lui ii of a miinil or polygonal ihipe, often 
of a gray cr.loiir eitemilly, and brown 
vithin. it ii formed of concentric layeri 
of a mailer wliich leema to be Inspiiaatcd 
btte; and there ii uiually a nucleus of tlie 
H'liile er)'»tallinc mutlor at the centre. For 
the most part, there sre many of Ihii spe- 
cie* of calculus in the gall-bladder togt- 
theri indeed it is freiiucntly filled with 



brownish-red colour. The ^^ull-atonea of 
oxen uacd by paintcra bclon|>^ to thia ape- 
cici. I'hese are also adipociTe. 

3. The third species of calculi are moat 
numerouB of all. Their colour ia often 
detp brown or pvens and when broken, ■ 
number of crystals of the aubatance rc- 
■emblinf* spermaci-ti are observable, mixed 
Villi inipiasBteil bile. The calculi belong- 
ing to these three species arc aolublc in 
•Ikilia, in aoap Icy. in alcohol, and in oils. 

4. Concerning the fourth ipeciei of gall- 
stone, very little ii known with accuracy. 
I>r. Saunders tL-lU Us, that he baa met with 
some (Fiill-atonei inaoluble both in alcohol 
tnd oil of turpentine, some of which do 
not flame, but become red, and consume 
to ishei like charcoal. Haller quotes se- 
Terat eximples of similar calcuU. GM- 
■tonea alien occur in the inferior animals, 
particularly in cows and hogs; but the bi- 
liary cnncretioni of Ibeic animals have not 
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consisted of about 0.9 ttnniti, ud 0.1 pt- 
lie acid, united to ■ portion of extracti*» 
matter. One hundred graina of the aolid 
matter left, by incineration, neuly 4tt 
which were chiefly cilcircous matter, mix- 
ed with a imall portion oflixed alkili. 

From 500 grains of Aleppo galls. Sit H. 
Davy obtained, by infusion as above, lU 
grains of solid matter, which on analysis 
appeared to consist of tannin 130; nuci- 
lage, and matter rendered insoluble by 
evaporation, 13; gallic acid, with a Lttle ex- 
tractive matter, 31: remainder, cilcmtconl 
caKh and laline matter, 13. 

Theuae of galls in dyeing is very exten- 
sive, and they are one of the principal in- 
gredients in making ink. Powdered nils 
made into an oinimenl with hog's lard ire 
a very efGcicious application in piles. 
They are sometimes given internally at u 
aatringent; and in the jntermittenta, wbcre 
the bark has failed. The tubercles, or 
knots, on the roots of young oiks, are sud 
to posaeis the same properties as the nut- 
galls, and to be produced in a similar miB- 

For their acid, see Acin (Galliv). 
* Galvabiim. The following article 
I chiefly extracted from a paper, which 



the Journal of Science and the -Vrts, of 
the following January. I have now sub- 
joined a few further obaervationa, on the 
application of voltaic electricity to the re- 
suiutation of the suspended funetions of 
life. 
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4ificult to reconcile with the bemutiful ton with thoie which can be eiclted h/ 

theory of electro-motion, invented by the paising the influence along the principal 

Pavian piofesior, are tome experiments nerre of the muscle. Inattention to thia 

•f AMinia the nephew of the original dii- important distinction, I conceive to be the 

coverer. principal source of the slender effects hi- 

In these ezperimenti, neither metals nor therto produced in such eiperiments on 
charcoal were employed. Very powerful the heart, and other muscles, independent 
muscular contractions seem to have been of the will. It ought ulso to hi' obscn'ed, 
excited in some of the eiperiments, by that too little distinction has been made 
bringing a part of a warm* blooded, and of between tJie positive and negative poles of 
a cold-bloo«led animal, into contact with the batteryj though tberc aie good reasons 
each other; as the nerve and muscle of a for supponing, that tlicir powers on niuscu- 
frog, with the bloody flesh of the neck of a lar contr.'^ction are hy no means the same, 
newly decapitated ox. In other experi- According to Hitter, the electricity of 
meota, the nerves and muscles of the same the positi\c pole aupfmcnts, while the 
animal seem to have operated Galvanic ex- negative diminishes the actions of life, 
citation; and again, the nen'e of one animal Tumefaction of parts is produced by the 
acted with the muscle of another. He de- former; depression by the latter. The pulse 
ducea from his experiments, an inference of the Iisnd, lie says, held a few minutea 
in favour of his uncle's hypothesis, that a in contact with the positive pole, is strength- 
proper animal electricity is inherent in the ened; that of tlie one in contact with the 
body, which doea not require the assis- negative is enfeebled; the former is accom- 
tancc of any external agent, for ita develope- panied with a sense of heat, the Litter with 
menL Should we Mlmit the reality of a feeling of coldness. Objects appear to a 
these results, we may perhaps venture to positively electrified eye, larger, brighter, 
refer them to a principle analogous to Sir and red; while to one negativi ly electrifi- 
H. Davy's pile, or voltaic circuit of two dis- ed, they seem smaller, less distinct, and 
•imilar liquids and charcoal. This part of bluish,— colours indicating oppdsite cx- 
tbc subject ia however involved in deep trcmities of the prismatic spectrum. The 
obecurity. acid and alkaline tastes, when the tongue 

Many experiments have been performed, is acted on in succession by the two elec- 
in this country and abroad, on the bodies tricities, are well known, and have been 
of criminals, soon after their execution, ingeniously accounted fur by Sir II. Davy, 
Yassali, Julio, and Kossi made an ample in his admirable Uakcrian Ix^^tures. The 
act, on several bodies decapitated at Tu- smell of oxymuriatic acid, ami of ammonia* 
rill. They paid particulai* attention to the are staid hy Kittt-r.to be the opposite odours, 
eflect of galvanic electricity on the heart, excited by thr two opposite poles; as a full 
and other involuntary muscles; a subject body of sound and a liharp tone are the 
of much previous controversy. Volta as- corresponding effects on the ears. These 
sertcd, that these muscles are not at all experiments require verification, 
sensible to this electric power. Fowler Consonant in some rcsiiects, though not 
maintained, that they were affected; but in all, with these statcnants, are the doc- 
with difficulty and in a slight degree. This trines taught by a Ixjiulun practitioner, ex- 
optniun was confirmed by Vassan; who fur- perieiiced in the administration of medical 
Iher showed, that the mukcles of the sto- electricity, lie affirms, that the influence 
macfif and intestines, might thus also be of the electrical fluid of our common ma- 
excited. Aldini, on tikc contrary, declared, chines, in the cure of disease, may be re- 
that he could not affect the heart, by his ferrcd to three distinct heads; hrst, the 
most powerful galvanic arrangements. form of radii^ when projected from a point 

Most of the above experiments were positively electrified: secondly, that of a 

however made, either without a voltaic star, or the negative firt-, concentred on a 

batter>-, or with piles, feeble in com pari- brass ball; thirdly, the Lr yden explosion. 

aon with those now employed. Those in- To each of these forms he assigns a spcci- 

deed performed on the body of a criminal, fie action. I'he first acts as a sedative, al- 

at Newgate, in which the limbs were vio- laying morbid activity; the second as a 

Icntly agitated: the eyes opened and shut: stimulant; and the last has a deobstruent 

the mouth and jaws worked about, and operation, in dispersing chronic tumours. 

the whole face thrown into frightful cmi- An ample narrative of cases is given in 

▼ulsions, were made by Aldini, with I be- confinnalion of these general propositions, 

lieve, a considerable series of voltaic plates. My own expt-rinui- \vjnU me to buppose, 

A circumstance of the first moment, in that the nej;ati\\ polo oi' a voltaic battery, 

my opinion, has been too much overlooked gives more poignant sensations than the 

in experimenta of this kind,^that a mus- positive. 

cular maaa through which the galvanic en- liut, umiuestionnbly, the mu>'. {j'cciae 

•rgy ia directly transmitted, exhibits very and interesting researches on the u ialion 

m-eak contractile novcmcnts, in compari- between voltaic electricity and tlic phcne- 



GAL 

mrni nf lif«i ire thoie contained in Dr. 
Wilioii I'hilip'* DitKrtationB in Die Philo- 
■npliical Traniactioni, u well u in hii El- 
iwrimcntal Inquii'jr into the Law* of the 
Vitil Piinctiimi, more recently publiibed. 
Ill hi* earlier ri'vcmrchet, he endeavoured 
to prove, that the circulation of the biwid. 
•nd the action of the involuntary muiclei, 
were independent of the nervous inHuence. 
In ■ lute paper, read in January 1H16, he 
■howed tlic imineilUle dependence of the 
aecretory functluni un the ncrvoua inSu- 

The e1]chth piir of nervei diUributed to 
the *li>niurli, and lubnervlnu to dif^'ition, 
were divided bv inruioui in the neck* of 
several living rabbit*. After the operation, 
the parsley which (hey ate remained with- 
out ulterutinn in their itnniHch*; and the 
animatn, after evlncingj; much difficulty of 
brealliin^, aeemcd to die of iiitfocution. 
Ilut when in other rabbiln, limilarly treat- 
ed, the galvanic power wa* tranimittMl 
alon; the nerve, below its icclion, to a 
disc of lillvvr, placed closely in contact 
with the akin of tlie aiiim*!, oppoaitc to its 
stomach, no difGctilty of breathing occur- 
red. The voltaic action being kept up for 
twenty-*ix houri, the rabbit* were then 
killed, and the parili'y was found in ■* 
perfectly digeitcd a itale, as that in healthy 
rabbits fed at the lamc time; and their *to- 
machs evolved the smell peculiar to tliat 
of a ratibil during diKeiiiiin. These ex- 
perimenu were Rcteral times repeated 
with similar rrtults. 

Hence it appears that the galvanic enerf^ 
is capable of supplyinif the place iif tbe 
nervou. influence, sn that while undrr it. 



in private practice, and eighteen in ibe 
Wurcckter Infirmary. The power emploj- 
ed varied from ten to twenty-five paitB. 

The funeral inferences deducrd by hi« 
from hii multiplied experiments, are, that 
rallaic electricity ia capable of eflectinf 
the formation of the secreted fluid* whcM 
applied to tlic blood, in the same way 1> 
which the nervous influence ii applied tD 
iti and llial it ii capable of occatiuning aa 
evolution of calonc from arterial blood- 
When tlie lung* are di-prived of the ne^ 
voui influence, by which their function u 
impeded, and even destroyed, when di- 
gestion is Interrupted, by withdrawing thia 
influence from the stomach, these twu vital 
fiinction* are reneweil by eipoiing then 
to tlic influence of a galvanic trOBgb* 
*' Hence," says he, " galvanism Kcma ca- 
pable of pei'forming all the functions of 
the nervous influence in the animal eco- 
nomyi but obviouslv it cannot excite the 
function* of animal life, unless when acting 
on partsendowed with Ilie living principle." 
I'lieae result* of Dr. Ptiilip have been ic- 
cenlly confirmed by I>r. Clarke Abel, of 
llrif;lilon, who employed, in one of the tcpe- 
titioiii of the experiments, a comparatively 
weak, and in the other a considerable pow- 
er of (ralvaniam. In the former, although 
the gatvaniBm w** not of *ufGcicnl power 
to occaiiion evident digestion of the (bod, 
yet the cflbrta to vomit, and the difEcully 
of breathing, constant effect* of dividing 
the eighth pair of nerves, were prevented 
by it. These symptoms rrcurred when K 

applicaliun. "The reapiration of the an- 
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These general physiological view% will lA^roiillftf* muscle, from three to four inchoi 
■erve, I hope, u no inappropriate intro- above the clavicle; the cutaneous incision 
duction to the detail of the galvanic phe- having been made by the side of the ster- 
nomena, cihibited here on the 4th of No- no-cleido-mastoidcus. Since this nerve is 
v«mber,inthe body of the murderer Clydes- distributed to the diaphragm, and since it 
dale; and they may probably guide us to communicates to tlie heart through the 
«ome valuable practical inferences. eighth pair, it was expected, by transmit- 
The subject of these experiments was a ting the galvanic power along it, that th« 
middle-aixvd, athletic, and extremely mus- respiratory process would be renewed. Ac- 
cuUr man, about thirty years of age. He cordingly, a small incision having been 
was svspended from the gallows nearly an made under the cartilage of the seventh 
hour, and made no convulsive struggle after rib, the point of the one insulating rod was 
he dropped; while a thief, executed along brought into contact with the great head 
vith him, was violently agitated for a con- of the diaphragm, while the other point 
nderable time. He was brought to the was applied to the phrenic nerve in the 
anatomical theatre of our university in neck. This muscle, the main agent of res- 
•boat ten minutes after he was cut down, piration, was instantly contracted, but with 
His face had a perfectly natural aspect, less force than was expected. Satisfied^ 
being neither livid nor tumefied; and there from ample experience on the living body^ 
was no dislocation of his neck. that more powerful effects can be produced 
Dr. Jeffray, the distinguished professor in galvnnic excitation, by leaving the ex- 
of anatomy, having on the preceding day treme communicating rods in close contact 
requested me to perform the galvanic ex- with the parts to be operated on, while the 
pcriments, I sent to his theatre with this electric chain or circuit is completed, by 
view, next morning, my minor voltaic bat- running the end of the wires along the top 
tcry, consisting of 270 paira of four inch of the plates in the last trough of either 
plates, with wires of communication, and pole, the other wire being steadily im- 
pointed metallic rods with insulating ban- mersed in the last cell of the opposite pole, 
dies, for the more commodious application I had immediate recourse to this method. 
of the electric power. About five minutes The success of it was truly wonderfuL 
before the police officers arrived with the Full, nay, laborious breathing, instantly 
body, the battery was charged with a di- commenced. The cliost heaved, and fell; 
lute nitro.sulphuric acid, which speedily the belly was protiudcd, and again col- 
brought it into a state of intense action. lapsed, with the relaxing and retiring dia- 
The dissections were skilfully executed phnigm. Thin process waH continued, witli- 
by Mr. Marshall, un<Icr the superinten- out interruption, as long as 1 continued the 
dence of the prr>fessor. electric discharges. 

Krp. 1. A large incision was made into In the judgment of many scientific gen- 
the nape of the neck, close IhMow the orci- tlcmen who witnessed the scene, this res- 
pmt. The posterior half of tlic atlas x^er piratory cx|KTiment was perl taps the most 
teBra was then remo%*ed by bone forceps, striking ever made with u phi]oso])liical 
when the spinal marrow was brought into apparatus. Let it also be remcmhcred, that 
view. .\ profuse flow of liquid blood gush- for full half an hour before this period, the 
ed from the wound, inundating the floor, body had been well nigh drained of its 
A considerable incision was at the same blood, and the spinal marrow sevi-rcly la- 
time made in the left hip, through the cerated. Ko pulsation could be perceived 
great gluteal muscle, so as to brinfr the meanwhile at the heart or wrist; but it may 
sciatic nerve into sight; and a small cut be supposed, that but for the evacuation 
was made in the heel. From neither of of the blood, — the esseniial stimulus of 
these did any blood flow. The pointed that organ, — this phenomenon might also 
rod connected with one end of the baticr\-, have occurred. 

Was now placed in contact with the spinal Kxp. 3. The supra-orbital ner%'e was laid 

narrow, while the other rod was applied bare in the forehead, as it i.ssues through 

to the sciatic nerve. Kvery muscle of the the supra-ciliary forumrrif in the eyebrow: 

body was immediately agitated with con- the one conducting rod beinj; applied to 

%n*»ive movements, resembling a violent it, and the other to tlie heel, most extraor- 

shuddering from cold. The left side was dinnrv (criniaee^ were exhibited every time 

most powerfully convidsed at each renewal th»t the electric discharge s were made, by 

of the electric contact. On moving the se- runnin)^ thr wire in my hand ulon^^ the 

corn! rod fn>m the hip to the heel, the knee edy^cs of the last trough, from tlie 22Ulh 

being previously lH*ni, the leg was thrown to tlie LVO.h pair of plates; ihun fifty shocks, 

<»ut with such violence, us nearly to over- each jirreuier than tlie preceding one, were 

turn one of the assistants, who in vain at- given in two s<'conds: every muscle in his 

tempted to prevent its extension. * countenance was simultaneously thrown 
JKrp. 2. The left phrenic nerve was now into fearful action; rage, horror, despair, 
laid bare at the outer edge of the tfrmt- anguish, and gliastly smiles, united their 



SAL 

Iiideoui eipTCMion in the murderer*! face, 
•urpkasinfT far the wlldeit reprcKntation* 
of ■ Fuicli nr ■ Kcui, At lliii period le- 
reral of thu spectator* were forced to le«Te 
the spartmeiil from terror ur nicluieiB, and 
one ^ntlcmiui fainted. 

Exp. 4. Tlie liut g-alvanic experiment 
eoniiited in transmitting the electric power 
from the spinal marroir to the ulnar nerre, 
U it pasacK by the internal condyle at the 
elbow; (he fin^ni now moved nimbly, li^ 
thuie of ■ violin perfurnieri an aoiistant, 
who tried to close the lisl, found the band 
to open forcibly, in spite of hif effort*. 
When the one rod was applied to a alight 
incision in the tip of the fore-fineer. the 
8tt being previoiuly clenched, that Bnger 
extended instantly; and from tlie convul- 
sive agitation of the arm, he seemed to 
point to the different spectators, some of 
whom thought he had come to life. 

About an hour was spent in theie ope- 
In deliberating on the above galvanic 
phenomena, we are almost willing to ima- 
gine, that if, without cutting into and 
wounding the spinsl msrrow and blood- 
Teasels in the neck, the pulmonary organs 
had been set a-playing at first, (as 1 pro- 
posed), by clecirilying the phrenic nerve, 
(which may he done without any dange- 
rous incision), there is a probability that 
life might have Ifern restored. 1'his event, 
however little desirable with a murderer, 
and pvrhapn contrary to law, would yet 
have been pardonablr in one instance, aa 
it wouhl have been highly honourable and 
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tkat substitute lor nerroai influeaee, w 
that power which may perchaiicc avaksa 
its dormant faculties. Then, indeed, &ii 
hopes may be formed of deriving exteoMfl 
benefit from galvatiismi and of imising'tbia 
wonderful af^nt to it* expected nak, 
among the miniiten of bealtli wid lUa tt 

I would, however, beg leave to wifgHl 
another nervous channel, which I con cti v* 
to be a still readier and more pnwerfiil on^ 
to the action of the heart and lunge, thai 
the phrenic nerve. If a longitudinal u» 
sion be made, a* i* frequently done Ibt 
aneurism, through the integumenta of the 
neck at the outer edge of the ilsi im wsi 
ttideta muscle, about half-way betweea lfc« 
clavicle and angle of the lower jaw; tbcitB 
tuminf; over the edge of this maicle, «■ 
bring into view the thrabbing carotid, « 
the outside of which, the par %agnm, nl 
great sympathetic nerve, lie towctba m 
one *heath. Here, therefore, tbcy m^ 
both be directly touched and pr e M t d bf ■ 
blunt metallic conductor. Theie nerfw 
communicate directly, or indirectly, witk 
the phrenici and the superficial nerve of 
the heart is sent off from the aynipatlNtiB. 

Should, however, the phrenic nerve b« 
taken, that uf tlie Icf^ side is the pttfcfi 
ble of the two. From thcpoaition of tke 
heart, the lefl phrenic diflera ■ littk is 
its course from the right. It paaaei a«r 
the pcricankum, covering the ape* el tht 
heart. 

^Vhile the point of one metallic eoadw- 
tor is applied to the nervous cordi abase 
described, the otiier knob ought to be fira- 
ly pressed ajjainut llic slJc of tht- pcnM 
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afiect without anj lurpcal operation: It in the foHowing way, with tn utiitant op€« 

mf fint be tried. raton Let that person seize in the moiat 

IiiiBiersion of the body in cold water ac- fingera of his left hand, the spine and ner- 

•kratea greatly the extinction of life aris- voua cords of the prepared frog; and in 

ig from auilbcation; and hence less hopes those of the right hand, a silver rod; and 

leed be entertained, of recovering drown- let the other person lay hold of one of the 

d persona after a considerable interval, limbs with his right hand, while he holda 

ban when the vital heat baa been suifered a zinc rod in the moist fingers of the left, 

a eontinue with little abatement. None of On making the metallic contact, feeble con* 

be Offdinary practicea judiciously enjoined vulsive twitchings will be perceived, as be- 

j the Humane Society, ahould ever on fore. Holding still the frog as above, let 

ach occaaiona be neglected. Por it is them merely czcban£^ the pieces of metal. 

arely culpable to spare any pkins which On renewing the contacts now, lively move- 

aay contribute, in the slightest de^pve, to ments will take place, which become very 

Ml the 6eeting breath of man to its che- conspicuous, if one limb be held nearly ho- 

iihed mansion. rizontal, while the other hangs freely down. 

My attention haa been again particularly At each touch of the voltaic pair, the 

lircctedtothis interesting subject, by a ver>' drooping limb will start up, and atrike the 

tattering letter which I lately received, from hand of the experimenter, 

be learned secretary of the Koyal Humane It is evident, therefore, that for the pur- 

ocietT- poacs of resuscitating dormant irritabilitv 

In the preceding account, I had acciden- of ner%-es, or contractility of their subordi- 

lUy omitted to state a very essential cir- nate muscles, the positive pole must be ap- 

OBMtance relative to the electrization of plied to the former, and the negative to the 

lydeadak. The paper indeed was very latter. I need scarcely suggest, that to 

■pidly written, at the busiest period of my make the above experiments analogous to 

wic prelections, to be presented to the the condition of a warm-blooded animal, 

seicfy, aa a aubstitute for the essay of an apparently dead, tlic frog must have ita 

baent friend, and was sent off to London, excessive voltaic sensibility considerably 

be morning after it was read. blunted, and brought near the standard of 

The poaitive pole or wire connected with the latter, before beginning the experi- 
le xinc end of the battery, was that which ments. Otherwise, that animal electro- 
applied to the nerve; and the negative, or scope, incomparably more delicate than the 
lat connected with the copper end, was gold leaf condenser, will give very decided 
Mt which I applied to the nuisrles. This convulsions with cither pole. 
I a matter of primary importance, aa the At the conclusion of the article Calorie, 
illowing experiments will prove. I have taken tlie liberty of suggesting some 

Prepare the posterior limbs of a frog, for simple and ready methods of supplying 

ahaic electrization, leaving the crural warmth to the body of a drowned person.* 

enrea connected, aa usual, to a detached f (iAlvanic UEXLACRAToa. I have 

Bition of the spine. When the exritabi- given this name to a galvanic apparatus, 

tj has become nearly exhausted, plung« which T contrived last autumn, (1820), and 

ic limbs into the water of on^wint* glass, of which a plate is annexed at the end of 

■d the crural nerves with their pc'udcnt this work. It differs from other galvanic 

Mtionof spine, into that of the other. The batteries, 1st, In consisting of concentric 

igt* of the two glasses, should be almost coils, instead of flat plates; and in being so 

I contact. Then taking a rod of zinc in constructe<l, as to permit of a simultaneous 

Be band, and a rod of sih'cr (or a silver immersion of the whole series at the same 

•A-tpoon) in the other, plunge the former instant, '^^dly, Under one of its forms, in 

ito the water of the limbs' glaKS, and the not having the pairs of plates insulated, 

ktter into that of the ner^'C^' glass, without but placed in two troughs, each containing 

luching the frog itself, and gently strike forty. In consequence of the simuUaneoua 

le dry parts of the bright mrtals together, action, the effects of this deflagrator far 

ccble convulsive movements, or mere cxccedi'd those of voltaic piles or troughs, 

■itching of the fibres, will be perceived of equal number and extent of surface, 

t every contact. Iteverse now the posi- The light, given out by the combustion of 

OB of the metallic rods; that is, plunge iron wire and charcoal, was so intense as to 

M ainc into the nerves* glass, and the sil- affect the eyes of spectators painfully at 

■r into the other. On renewing the con- fiAy feet distance. 

ict of the dry surfaces of the metal now, In its uninsulated form, it produced, 

err lively convulsions will tnkc place; and l^ith fresh water, a sensation in the back of 

'toelim^ are skilfully disposed in a nar- the hand, almost intolerable. For further 

)wiah conical glass, they will probably particulars, I refer to Silliman*s Journal for 

[iring out to some distance. This inter- February, 1821 -f 

iting exi>criment may be agreeably varied Gam boce is a concrete vegetable juice. 
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tbe pradnce of two trees, both called by the 
Indian* cuncipiilli (^mbogU gtM:i Lln.}> 
and Is partly of a gummj' and partly of a 
lesinoiiB nntilrc. It ii brought to ui cither 
in form of orbicular mosses, or of cylindri- 
cal rolls of variuus sifcs; and is of i dense, 
compact and firm tcitiire, and of a beauti- 
ful vellow. It is cliicll; bmuRllt to us from 
Cimbiji, in the Knitt Indies, a\M alui 
Cnmbodja, and Cambogii: and hence it hu 
obtained it« name of cmnbadjun], cambo- 
gium, gftmbogium. 

It 19 a very rough and strong' pu:^i it 
operates both by vomit and stoul, and both 
ways vith mitch violence, almoal in the in- 
•tant in which it is swallowed, but yet, as 
it ii said, without griping. The dose is 
from two 10 four grains as a cathartici from 
four to eight grains prove emetic and pur- 
gative. The rou^nen of its operation is 
diminished by giving it in a liquid form 
sufficiently diluted. 

This gum-resin is sntnble both in water 
and in alcohol. Alkaline solutions possess 
a deep red colour, and pass tlie lilter. Dr. 
Lcwii informs us, thai it gives a beautiful 
and durable citron-yellow stain to marble, 
whether nibbed in substance on the hot 
atone, or applied, as dragon'f bliod some- 
times is, in form of a apiritnous tincture. 
'When it is applied on cold marble, the stone 
is afterward to be healed to make the co- 
It 19 chiefly used as a pigment in water 
colours, but docs not stand. 

Ganouc. The atones which Bll the ca- 
viliea that form the veins of metals are 
colled tiiE gangue, or matrii of the ore. 
• OmNET. Prn^^or Jameson divides 
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ing on splendent. Fnctnre eonclmidaL 
Sometimes it occurs in lamellar diitlnet 
concretion*. Transparent or tnnaVuecM. 
Refracia single. Scratches quarti,butnet 
topaz. Brittle. Rather difficultly frangi> 
hie. Sp. gr. 4.0 to 4.2. It* con*titiieat« 
are, silica 39.66, alumina .9.66, black oaida 
of iron 39.68, oxide of manganese I.BO.— 
Berielini. Before the blow.pipe it fiiut 
into a black enamel, or scoria. It occurs 
imbedded in primitive rocks, and prii 
metalliferous beds. It is found in v: 
northern counties in Scotlandi in Norway, 
Lapland, Sweden, Saxonv, France, fcc. k 
is cut for ring-stones. Coarse garnets are 
used as eracry for polishing metals. The 
fiillowing vitreous composition imitates tbe 
gomct very closely: 
----- g\ta 
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Powder of Cassii 
Msnganeae, 
The gameu of Pegu are most highly la- 

Cemmon famel. — Brown and green tfe 
its most common colours. Massive, bnl 
never in gTains or angular pieces. Some- 
times crystallized, and posscsaea all the 
forms of the precious ganict. LuaBc, 
shining or glistening. Fracture, finegniSK 
ed uneven. More or less translucent: tbe 
black kind nearly opaque. It is a little 
softer than preeious garnet. Uatbcr diSi- 
cultly franpfible. Sp. gr. 3.7. Before lie 
blow-pipe It melts more easily than pre. 
clous garnet. Its constiluenta are 38 allies, 
20.6 alumma, 31.6 lime, 10.5 iron.~r«>. 
juelin. It occura massive or cryslatBied 
-- -■ ^-^-n, inbeds, ir ■ ' ' - "- 
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pAiticlet, is the great uitagonitt to cheni'i- kalis and acids were in the elastic states 

cal affinity, the attraction of compoaiition, they would all combinea each in equal vo- 

the force which tends to bring into inti- lume with another, to produce neutral 

mate union, heterogeneous particles. Hence salts. The capacity of saturation of the 

the juxiapoftitiun of two solids, of a solid acids and alkalis, measured by volumes, 

and a liquid, or even of two liquids, may would then be the same; and perhaps this 

never determine their chemical combina- would be the best manner of estimation, 

tion, however strong their reciprocal affini- In the following tables of gaseous combi- 

Ijr shall be. nation, bodies naturally in the solid sute. 

In the case of two liquids, or a liquid like sulphur, carbon and iodine, will be re- 
am! a solid, mere juxtaposition requires, ferred to their gaseous densities, or the 
that the denser bo<ly be undermost, and bulks which Uiey occupy relative to their 
tliat no disengagement of gas, or external weights, when diffused by chemical com- 
vibration, agitate the surfaces in contact, bination among the particles of a perma- 
Hence those world framers, who ascribe nently elastic fluid. This view of the sub- 
the sahiK>ss of the sea to supposed beds of jcct, first introduced by M. Gay-Lussac^ 
rock salt at its bottom, have still the phe- and happily exemplified in his excellent 
nomennn of the strong impregnation of the memoir on iodine, will simplify our repre- 
Mirface to explain; for the profound tran- sentation of many compounds. Finally, the 
quillity which is known to reign at very apparent contractions or condensations of 
moderate depths in this roiglity mass, volume, which gases suffer by their reci- 
would forever prevent the diffuHton of the procal afRuity, have also simple ratios with 
saturated brine below, among the light wa- the volume of one of them; a property pe- 
ters above. Or if this tran(|uillity be dis- culiar to gaseous bodies. We shall distri- 
putcd, then progressive density fnim above bute under the following heads, our gene- 
down wards should he found, and continu- ral obiiervations on gases. 1. Tabular 
ally increasing impri*giiation. Now none views of the densities, and combining ra- 
of these results has occurred. Hut with tiosof the gases. 2. A description of their 
gases in contact, there is no obstacle from general haoitudes with solids and liquids, 
cohesive attraction, to the exertion of their 3. An account of the principal modes of 
reciprocal affinities. Hence, however fee- analysing gaseoiui mixtures. 4. Of gasome- 
blc these may he, they never fail, sooner try, or the measurement of the density and 
or later, to cause an intimate mixture of volume of gases. 

different gases, in which the uliimatf par- 1. We are indebted to Dr. Prout for an 
tides approach within the limit correspond- able memoir on the relation between tlie 
ing to their reciprocal action. The differ- specific gravities of IxMlies in their gaseous 
encc of density may delay, but cannot pre- state, and the weights of their atoms, or 
vent uniform diHusion. Thus we see that prime equivalents, inserted in the sixth vo- 
known powers can acrnunt fur the phono- lume of the Annals of Philosophy. His 
nena. There is no need therefore of h.iv- observations are founded on AI. Gay-Lus- 
ing reroursc to the strange hypotlicsis of suc's doctrine of volumes. Dr. Prout con- 
Sir. Dalton, that one gas is a neutrul unre- sider:» atmospheric air as a chemical coni- 
•isting void with regard to another, into pound, const it uted by bulk of four volumes, 
which it will ru»h by its innntc exivuisive of azote ami one of oxygen; and, reckon- 
forcc. Dut of this* fancy Nuflicient notice ing the atom of oxygen as 10, and that of 
has been taken in the article Ax a (At- azote as 17.5, it will be found to consist of 
MosPHEHic) one atom of oxygen, and two atoms of 

The principle of gaseous couibination, azote, or per cent of oxygen 22.2'2 
first bn»aclud in the neglect rd treutiiie of Azote 77.77 
Mr. lliggins, but since devil«iped with Though almost all experiments have hi- 
consnniniate sagacity fmrn the origin.il re- thorto \n\ us to reganl the atmosphere as 
searches uf M. <;ayll*uss.ic, has thrown a containing 21 volumes in the 100 of oxy- 
new light on pneumatic chemiMtry, which gen, we nnist in this view, ascribe the ex- 
has ln-en reflected into all it "4 mysterious cess of one per cent to an error of obser- 
departments, of animal and ve;^r table an.v vation. Now, it is not improbable, that in 
Ivsis. Having given the tletuiU under the the explosive eudiometer with hydrogfen 
article jHquh^iiitfttt (CA'-mir«/), we shall over mercury, or in the nitn)U8 gas eudi- 
merelv state in this place, that the combi- ometer over water, one per cent of azote 
nation's of gaseous bodies, ain: always ef. may be pretty uniformly condensed. 
fccted in simple ratios of the volumes, so (falling the prime equivalent of oxygen, 
that if we represent one of the terms by l.OOU, and that of azote 1.75, as deduced 
ttnity, or It the other is 1, 2, or at most A. both from nitric ariil and ammonia, we 
Thus aromoniacal gas neutralizes exactly may easily calculate the specific gravities of 
a volume equal to its own, of the gaseous these two gaseous elements of the atmos- 
acids. It is hence probable, that if the al- pheric comiH>und, itself being represented 

Vol. II. ^<> 
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in tp. P'^ LOOiMidintlterclatiTeiKJ^tf 
of itt conititucnu, b; 1.00 + 1.75 x % or 
22.23 + 7r.7r. 

Tbe indent problem of ArcbiToedei, for 
determining the fraud of the p>ld>mitli, in 
making king Hiero"* crown, which ia aa 
important in chemiatry for computing the 
mean denaity of ■ compound, the apecific 
gTaviiiea of whoae two conatituenta are 
giveni and for thence enabling ua, by com- 

Earing ihat rciult, with the denaity found 
y eiperimenl, to diicoTcr the chan^ of 
tolutne due to the chemical action, la of 



ty, the two following problemi: — 

lat. Having given Ihe apeciGc gra*ity of 
a mixed gaa, and the aprciBc gravltiea of 
it* two conatituent gaaei, to determine the 
volume, and conaequently the quantity of 
each, preaent in tlie mi«ure. 

2d, UkTing git^n the apccific gnvil^ of 
■ mixed gal, and the proportions by weight 
and volume of ita conatituenta, to deter- 
mine the ipecific gravltiea of each of ll» 
conitituenta. In both caici, no chemical 
condenaatlon or ezpanaion ia auppoaed, 
and only two gaaei are concerned. 

1st, Let rfbe tbe ip. gr. of the denter gaii 
I of the lightergaai 

X the volume of the denser gaa; 
jr of the lighter gat; 

(itotal volume of the compound. 

v(m—0 
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mx-.ny.-.a-.^ 
And rn + n— ay =°?',if •= !• 
Whence J, = <^J^. 

And « = "t^- 
Dr. Prout has very ingenioaaly appUed tlul 
rormula, to the determination M the apc- 
cific griYitiei of oxygen and axote, which 

Oxygm, l.llll 

Aiote, 0.9733 
Hia investigation of the apecific gnvitjif 
hydrogen from that ofammonia, la cowdllrt- 
ed on principles still leaa disputable. Tb« 
mean of the eiperimenta) reaulta obtained 
by MM. Blot and Arago and Sir H. Davy 
on ammoniacal gai, la 0.S903. How it bt* 
been demonitrated, that 3 volumes of it ue 
resolvable Into < volumes of conMitueM 
gaiei, of which 3 volumes are hjrditifcm 
and 1 aiote. Hence, if from doubtc lb« 
■pecific ^vity a( ammonia, we aubtiMt 
the specific gravity of azote, tbe renMOl- 
der divided by 3 will be the apccific grm- 



of the weighta divided by t)N 
aum of the volumes, givea the specific grm- 
vity of ihe miiiurei let r be the speci- 
fie gravity of hydro^n, then experinwat 



2 X0.S9<J2— 0.9723 

' = 3 = 

dsn<iity uf hjifmBt^n Iherefon 
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Oeneral Table of Oaseous BoiU$y by Dr. Urb. 



Vamsi. 



Pog«n 

ion 

Hirb. hydrogen 

Donia 

m of water - - - 
iphonit . . - - 
nhur. hydrogen - 
ibot. hydrogen - • 
onoui oxide - - 
inretted hydrogen - 
le - . • - - - 
•ic acid - - . - 
Dtpiheric air - - • 
oxide of azote* - 

bur 

buretted hydrogen 
iatic acid . . . 
onie acid . - - 
aside of azote - - 
hoi Tapour - - - 

ogen 

ropruiflic acid - - 
Atic ether . - • 
tiuroua acid - - - 
oxide uf chlorine - 
tioric acid . . . 
>xide of chlorine • 

rine 

luric ether vapour 
»U8 acid .... 
mret of carbon • 
luric acid ... 
'ocarbonous acid - 
mmoniac ... 
z acid .... 
iodic acid ... 
r turpentine - • 
•ic acid - - - - 
>oratc of ammonia 
uob. ammonia • - 
tubfluob. ammonia 
lilicaito of ammonia 



Sp.gr. 

air = 

1.00 

'ji0694 

J.4166 

0.5555 

0.5902 

0.625 

0.833 

0.902 

0.972^ 

0.9722 

J.9722 

0.9722 

0.93741 

1.0000 

1.0416 

1.1111 

t.llll 

1.1805 

1.28401 

1.5277 

1.5277 

16133 

1.8055 

2.1527 

2.219 

2.222 

2J61 

2.371 

2.44 

2.500 

2.386 

2 638 

2.644 

2.777 

.^>.472 

J.746 

3.75 

4.340 

5.013 

5.277 

5.902 

7.10 

a26 



9reight 
^100 
cubic 
inchet. 



2.11^ 

12.708 

17.000 

18.000 

19.062 

25.42 

27.47 

29.65 

29.65 

29.65 

29.65 

28.59 

30.519 

31.77 

33.888 

33.888 

36.006 

39.183 

46.596 

46.596 

49.20 

55.07 

65.69 

67.68 

67.77 

72.0 

72.312 

74.42 

76.25 

78.87 

80.48 

80.66 

84.72 

105.9 

114.3 

1 14.37 

132.37 

152.9 

160.97 

180. 

216.7 
252. 



Haghi 
9j prime 

equiv. 
oxygen 

=- 1. 



Cmutituenit 

h 

volume. 



0.125 
0.750 
1.000 
2125 
1.125 
1.500 
1.625 
1.750 
1.750 
0.875 
1.750 
3.375 
4.500 
3750 
1.000 
2.000 
2.125 
4.6l25|l hyd.-fl chl'o. 



2hyd.-flcarb 
3 hyd.-j-l azot. 
2 hyd.-fl oxy. 

lphoi.4-lhyd. 
lpho8.4-2hyd. 
2carb.4-loxy. 
1 carb.-j-l hyd. 

1 cyan . 4-1 hyd. 
1 oxy .-f4 azot. 
1 oxy.4-laxot. 



1 hyd.-f-l lulp. 



2.750 

2.750 

2.875 

3.25 

7.75 

10.375 

4.000 

9.50 

8.500 

5.50 

4.50 

2.875 

4.75 

4.750 

5.000 

6.25 

6.75 

6.75 

15.625 

9.5 

10.625 
12750 
14.875 



lcarb.-1-loxy. 
1 oxy .-1-2 azote 
1 ol.gaa-4-1 wa. 
2carD.+lazote 
1 cya^l chlo. 
1 mur.-t-2 alco. 

1 oxy.-f-l sulp. 

2 oxy.-i-l chlo. 

2 oxy.-f-4 chlo. 

2 olef-f 1 wat. 

3 oxy .-4-2 azote 
2carb.-f.4sulp. 
3 oxy.-f-2 8ul|) 
lchl.-|-lcar.oi 

2 am.-4-2 mur. 
5ozy.-f-2azott 
lhyd.-4-liodin. 

3 oxy .-^2 chlo. 
2 am.-f-2 fluob 

4 am.-f 2 fluob 
6 am.-j-2 fluob. 
2 am.-4-l acid. 




1 

2 

H 

1 

1 

■1 

2 
5 

2 



1 
2 
1 

li 

1 

1 

2 
2 
1 
2 



CentHtuent 

prime 
equivalentt. 



1 

2 
2 
2 
2 
1 
2 
2 

2 
1 
1 
1 



2 hyd.-f 1 carb. 

hyd.-j-l azote 

1 hyd.-^l oxyg. 

1 phoi.-4-l hyd. 
1 pho8.-4-2 hyd. 
1 carb.-^l oxyg, 
1 carb.-4-l hyd. 

1 cyan.-^l hyd. 

1 oxyg -t-2 azote 

2 oxyg.-i-l azote 



1 hyd.-^l 8u1ph. 
1 hyd.-4-l chlor. 
1 carb. -4-2 oxyg. 

1 oxyg.-4-l azote 
2ol.nuH-lwater 

2 carb.-4-l azote 
1 cyan.-4-l chlor. 
1 mu. acid-t-2 ale. 
2oxyg.-(-l aulph. 
1 chlor .-f4 oxyg. 

1 oxyg.-(-l chlor. 

4 olef.-(-l water 

3 oxyg.-(-l azote 
2sulph.-4-lcarb. 
3 oxyg.-f-l aulph. 
1 chlor .-f-lcar .ox. 
lam.-(-lmu.acid 

5 oxyg.-4-l azote 
1 hyd.-(-l iodine 

5 oxyg.-|-l chlor. 

1 am.-|-l fluobor. 

2 am.-i-l fluobor. 

3 am.-i-l fluobor. 






be preceding tabic I have endcavour- 
aaacmble the principal features of 
It combination. For the properties 
le 43 different gases, see the sepa- 
ticles in the Uictionarv. 
K the general habitudes of gaseous 
* with solids and liquids. Mr. DaU 
I written largely on tliese relations; 
I results are so modified by specula- 
iaX it is difficult to distinguish fact 
hypotheaia. Dr. Henry, however, 
■onie good researches on the sub- 
thit ttTiiion, but they have since 



been so much extended and improved by 
M. de Sauhsure, that 1 shall take his ela- 
borate renearches for my guide. Hit Me- 
moir on the absorption of the gases by 
different bodies was originally read to the 
Geneva Society on the 16th April 1812, and 
appeared in Gilbert's Annalendcr Physik 
for July 1814, from which it was trans- 
lated into the 6th volume of the Annals 
of Philosophy. 

1. (>f the absorption of unmixed gasea 
by solid bodies. 

Of all solid bodies charcoal it the iRost 



it beeaflw ead, Mo tl 



introduced, ifter it 

_._ . ns to be kbaorbed, 

[dunged under mercury, and into contBct with atauMpheriul air. 



TfinukaUe in )ti action on the «m«. 

M. dc BauiBure's eipcnmenu, toe red-hot na to be abaorbed, without e*er 



Table of the Volumei nf Ga$a Mbnrhed bg one volume of 



G^tai. 


Ciarcml. 


lehaum. 


tiale. 


atbema. 


Sa^ 


Q»rta. 


Aranoiua. 


90 


IS 


IIJ 


1375 


64 


10 


Muriatic acid. 


es 








17 






65 








7.37 




9ulphuretUil lijidngen. 


5S 


11.7 










Nitroui Oilile, 


40 


3.75 










Carbonic acid. 


35 


SJI6 


2. 


17 


10 


0.6 


Olefiant git. 


35 


370 


1.5 


1.7 


0.8 


a« 


Carbonic oxide. 


9A3 


1.17 


0.3S 


0.58 






Ulygen, 


9.25 


1.49 


0.7 


0.47 


0.6 


0.45 


At^. 


7.S 


1.6 


0.7 


0.47 


D.fi 


0.4S 




5.0 


0.83 


0.55 


41 


- 




H^d™,'" *■''*"'"' 


1.75 


0.44 


0.48 


OJl 


0.4 


0J7 



TTie absorption was not incr«**ed by al- 
lowing the chircoal to remain in contact 
with the eaiei afler 34 hours; with the ex- 
ception oFoxyren, which ffouB on condens- 
ing for ycin, in consequence of the alow 
formation and absorption of carbonic acid. 
If the charcoal be moislened, tlie abanrp- 
tion of all those gases that have not a Tcrji 
ilranr affinity for water, is distinctly di- 
minished. Thus boxwood charcoal, cool- 
ed under mercury, and drenched in wslcr 
wliile under the mercury, is capsble of »b- 



Ih reads, and ■ 
Of ammonia, haicl absorbs 100 ToluMca, 
mulberry 88, linen thread 68. silk rSi ef 
carbonic acid, in the above order, 1.1, 04^ 
0.63, 1.1; of this gas, fir absorbed I.I, a^ 
wool 1.7. 

The rate of absorption of Afferent g 
ijipears to be the same, in tl 
, .«,;!.._ .1. — ^j^i properties, nn •»■ 
CM or iLioe^tui condense mora tarbo> 
id ffns, Ihrni oiytfen em; but Woodt 
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dcBshy Mi|^nients» we arrive at a limit, 
wben tbe porea become too small to allow 
faaea to enter. Thua« the hlaek'kad of 
laimberland, containing 0.96 of carbon, ap. 
gr. 2.17, produces no alteration on atmos- 
pherical air. But thii» corrcs|>ondence be- 
tween tlte power uf absorbing^, and the spe- 
cific gravity, is only accidental. Accurate 
e&perinients sliow remarnablc deviations 
from this rule. The diflerent kinds of 
charcoal, whether of similar or dissimilar 
ap. gnviiies, always diflTer from each other 
in tlieir orn^anization. They cunnot be con- 
sidered as resembling a sponge, whose 
pores and density may be modi tied by pres- 
fture. 

On the whole, it appears that the pro- 
perty of condensing gases, possessed by 
some solids, is witlim certain limits, in the 
inverse ratio of tlie internal diameter of 
the pores of the absorbing bodies. Rut 
beside* the porosity, there are two other 
tai-rumstanccH %hich niukt be attended to 
ill these absorptiunn: 1. The diflerent alii- 
nitjes which exist between the gases and 
the solid bodies; and, 2. The power of ex- 
pansion of the gases, or the opposition 
they make to their condensation, at diffe- 
rent degrees of heat and atmospherical 
pressure. 

The experiments hitherto described re- 
late to the absorption uf a single gas, not 
mixed with an} other. But, when a piece 
of charcoal saturated with either oxygen, 
hydrogen, azute, or carUmic acid, is put 
into anotlier gas, it allows a portion of the 
first to escape, in order to absorb into its 
pores a portion of the second gas. I'he 
volume of gas thus cx|>elled from char- 
coal by anotiier gas, varies according to 
the proportion in which both gases exist 
in th e unabsorbed residue. I he quan- 
tity expelled is greater, tiie greater the 
excess uf the expelling gas. Yet it is not 
possible, in close vib&cK. to expel the 
«holc of one gas, out of charcoal, by 
memos of another; a small quantity always 
remains in the charcoal. 



Two gases, united by absorption in char- 
coal, often experience a greater condensap^ 
tion than each would in a separate state. 
For example, the presence of oxyg^ gaa 
in charcoal facilitates the condensation of 
hydrogen gas; the presence of carbonic 
acid gas, or of azote, facilitates the con- 
densation of oxygen gas; and that of hy- 
drogen, the condensation of azote. Yet* 
this effect does not Uke place, in all casea, 
with the four gases now mentioned; for the 
presence of azote in charcoal does not pro* 
mote the absor])tion of carbonic acid gat. 
When the absorption of one of the four 
named gases, has been facilitated hy ano- 
ther of them, no perceptible combmation 
between the two takev place, at least withia 
the inten-al of some days. So, for example* 
notwithstanding the assertion of Rouppe 
and Van Noorden, no separation of water 
appears, when charcoal saturated with hy* 
dn)gi'n at the common temperatures is put 
into oxygen gas; or when the experiment 
is reverned. Nor h:LS azote and hydrogen 
been united in this way into ammonia, or 
azote and oxygen into nitric ari<l. 

2. Absorption of jfotet by liquid*, 

"That all gases are absorbed by liquids,** 
says M. de baussure, '* and that moat of 
them are again separated by heat, or the 
diminution of external pressure, has been 
long known. We now possess accurate re- 
sults respecting the rate of this absorption. 
For a set of carc*ful and regular experi- 
ments on this subject, we arc indebted to 
Dr. Henry of Manchester. Mr. Dalton haa 
a little altered some of these resultsi and, 
by means of them, has contrivetl a theory 
which not <in1y explains the absorption of 
gases by water, but by all other liquids; 
but it is in opposition to most of the re- 
sults uliich 1 have obtained by means of 
solid porous bu<lies.** 

The following table exhibits the volumes 
of the different gases, absorbed, according 
to the accurate experimcnta of Saussure, 
by 100 volumes of 







Mcohol 


jK'tiphtha 


(hi uj la- 


\ Satur. J 


Gases. 


irater. 


*P- S^- 


•P IT-' 


XHmtievnp. 


Otix^ oil 


tolutian 






0.84 


0.7H4. 


gr. 0.8H. 


i 


•nur.pQt. 


Siilphurttus acid. 


4378 


11577 










Sulphureiicd hydrogen. 


23.5 


(M)6 










<'arbc»iiic acid, 


106 


186 


169 


191 


151 


61 


Nitn>us oxide. 


76 


1.5? 


:>54 


275 


150 


21 


Olefiant gas. 


15..5 


1:7 


J61 


209 


122 


10 


Uxygen gas. 


6.5 


10.25 


— 


^■^ 


^^" 


— 


CarboiiouB oxide, 


6.2 


14.50 


20 


156, 


14.2 


5.2 


klxycarburetted hydrogen. 


5.1 


7.0 




1 






Hydrogen, 


4.6 


5.1 










Azote, 


4.1 


4.2 
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Tbe kbove Uquidi were |w«iriouiIy freed 
from ur, u completely u pMiible, by lon^ 
uid violent boilinK- But thoM which 
would h>K been altered or diitipUed by 
the ipplication of luch i hext, ai oili, mnd 
■onie taline inlulioiu, were freed from ur 
by meant of the air-pump. To produce a 
■peedy and complete absorption, a large 
quantity of Ihoae galea which are abaorb' 
ed qnly in imall qiiantitjca by liquids, ■■ 
aiote, oxygen, and hyilrogcn, was put, 
witli ■ small quantity of tlie liquid, into k 
flaak, which was fumiahed vitb an excel- 
lent ground stopper. The flask was agi- 
tated for a quarter of an hour. This me- 
thod ia difficult and requires much atten- 
tion. With respect to all the gases of 
which the liquid absorbs more than l-7th 
of its bulk. M. de Bauaaure proceeded in 
the followinf; manner: — He placed them 
over mercury, in a tube fully I4 inches in- 
ternal diameter, and let up a column of 
the absorbing liquid, from about Ij to Sj- 
inches lon^. The absorption was promo- 
ted by agitation, and its quantity was not 
determined till the gaa and the liquid bad 
been in contact for several diya. 

A hundred volumes of water absorb 
■bout five volumes of atmoaphcrical air, 
when the mass of air it very great, in con- 
parison of that of tbe water. 
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" Fniin theie experiments," amn M. de 
Bauaaure, "it appears, contrary to Dalttn't 
assertion, that the absorption of gues, by 
different liquids, not ^uilnoua, as water 
and alcohol, is very far from being similar. 
The alcohol, as we see, often absorbs twice 
» much of them, as the water doe«. In 
gasea which are absorbed in small quanti- 
ties, this difference is not so strikinE, be- 
cause, with respect to tliem, tbe abaorp- 
lion* of the alcohol can be less kccurateJy 
determined, on account of the air which 
still remains in tl, afler being boiled. 

"Theie experiment* agree no belter 
with the law, which Dalton think* be ha* 
■■certained in the absorption of different 
gases by one anil the same liquid; for I 
nnd too great a difference between tbe 
quantity of carbonic acid, sulphuretted 
hydrogen, and nitroui oxide gaaca, abaor- 
bed by the aauie liquids (which Ualtoo 
coniiders as completely equal), to be 
able to ascribe it to emrs in tbe eiperi* 

3. Of the influence of chemical affinity 
on the absorption of the gases. 

If such sn influence did not exist, tbe 
g^ases would be absorbed by all liquids in 
the lime order. Table of the volumes of 
gasea absorbed by 100 volumes of 





JVamt. of ga,». 




0.88. 


OliceaL 


«ur,/K)(. 


'^ 




Olefiunt gM, 

Nitrous oxide. 
Carbonic Rn.l. 


361 

if.y 


aoy 122 

27S ISO 

191 Ijl 


10 

ai 




^M 
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Liq.ui»t. 



Alcohol, 

Sulph. ether. 

Oil of lavender. 

Oil of thyme. 

Spirit of wine. 

Rectified naphtha. 

Oil of turpentine. 

Linseed oil, 

Oliye oil. 

Water, 

Sal ammoniac. 

Gum arabic. 

Sugar, 

Alum, 

Sulphate of potash. 

Muriate of' potash. 

Sulphate of soda. 

Nitre, 

Nitrate of soda. 

Sulphuric acid. 

Tartaric acid. 

Common salt. 

Muriate of lime, 



%JT. 



relume rf' 

car.acidgfu 

absorbed. 



0.803 


2.6 


0727 


2.17 


0.880 


1.91 


0.890 


1.88 


0.840 


1.87 


0.784 


1.69 


0.K6(» 


1.66 


0.940 


1.56 


0.915 


1.51 


1.000 


1.06 


1.078 


0.75 


1.092 


0.75 


1.104 


0.72 


1.047 


0.70 


1.077 


0.62 


1.168 


0.61 


1.105 


0.58 


1.139 


0.57 


1.206 


0.45 


1.840 


0.45 


1.285 


0.41 


1.212 


0.329 


1.402 


0.261 



100 part9 ^the ts/tiliofi, 
conioin 



27.53 crystals, sat. soL 
25. g^um, 
25. sugar, 

9.14 cry. aL sat. sol. 

9.42 c. s. sat. soL 
26.0 c. s. sat. sol. 
11.14drysalt,sat. sol. 
20.6 sat. sol. 

26.4 sat sol. 

53.37 c. acid, sat. sol. 

29. s. sat. sol. 

40.2 ifrnited salt, sat. sol. 



Kragh the influence of the viscidity of 
aid be small with refjpard to the amount 
le absorption, yet it mcreases the time 
«sary for the condensation of the gas. 
general, the lightest liquids possess 
greatest power of absorbing gases; 

the exception of those cases where 
iliar affinities interfere. 

Influence of the barometrical pres- 

on the absorption of gases by liquids. 
. dc Saussure shows that in liquids the 
ititif 8 of gases absorbed arc as the com- 
sions; while in solid bodies, on the con- 
f, AH the gases become less dense, the 
rption seems to increase. Dr. ilenry 
;)reviously demonstrated, that the quan- 
of carbonic acid taken up by water, is 
>ortioiial to the compressing force: a 
long ago well known and applied by 
jreppe, Paul, and other manufacturers 
irated alkaline waters. 

Simultaneous absorption of several 
*5 by water. 

[. dc Saussure thinkn it probable, that 
absor|)tion of the diflierent ga.Hcs at the 
e time by liquids, is analog^)Us to what 
ob!«er%'C(l with respect to solid bodies, 
ry, Daltnn, Van lIumboKlt, nnd Gay- 
lac, had already remarked, that water 
rated with one g^s, allows a portion of 

gas to escape, as soon as it comes in 
;act with another gas. ** It is indeed 
lent, according to Dalton's theory/' say's 
le Saussure, '' that two ganes absorbed 

a liquid, should really occupy always 
•amc room, as they would occupy, if 



each of them had been absorbed sinffly, a€ 
the degree of density which it has m the 
mixture.** To obtain results on this sub- 
ject, approaching to accuracy, he was 
oblig^ to make mixtures, of carbonic acid 
with oxygen, hydrogfen, and azotic (pues; 
for the last three gases are absorbed by 
water, in so small a proportion, that the dif- 
ferent condensations which take place, can- 
not be confounded with errors in the expe- 
riments. 

1. Water and a mixture of equal mea- 
sures of carbonic acid and hydrogen gas. 

lie brought 100 measures of water, at 
the temperature of 62i*, in contact with 
434 measures of equal volumes of carbonic 
acid and hydrogen. The absorption amount- 
ed to 47.5 volumes, of which 44 were car* 
bonic acid, and 3.5 hydrogen. If we com- 
pare the space whid) the absorbed g^ases 
occupy in the water, with that which they 
would occupy, according to the preceding 
table of absorption of unmixed gases, we 
find that the presence of one of the gases 
has favourtrd the absorption of the other, 
as far as the relative space goes, which 
each would occupy .^parately in the water, 

2. Water and a mixture of e^iio/partiof 
carbonic acid, and oxygen g^. 

100 volumes of water at 62} degrees 
absorbed from J90 volumes of this mixture, 
52.1 volumes; of which 47.1 volumes were 
carbonic acid, and 5 volumes oxygen rtmJ^ 
Here also tlie condensation is grater uan 
when the g^es are separate. 
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3. Water and a misture ol carbonic acid 
gat and atote. 

lOO volumcB or water absorbed fnna 
357.6voluineBoflhi> mixture, at Ihe above 
tempcraiure, 47.3 Tolumesi of which 43.9 
VolumCB were carbonic acid, and 3.3 aiote. 

The resulti of these ciperiments, ai we 
perceive, agree completely with each othi^r; 
but nme of them corresponds willi Uiiltotr* 
tlieory, according to which, the volume of 
carbonic acid all Barbed, should he just one- 
half of (hat of the absorbing' liquid: and 
likewise the rolucncs of Ihe olhcr gases ab- 
•orbed should be mucli irnaller than M. de 
SausBure found them ictually to be. A 
miltute of oiy^n and hydrogen gases, in 
the proportions for forming w»lt-r, by agi- 
tation with that liquid, were ubaorbcd in 
the proportion of 31 lulumeB to 100 vo- 
lumes of the liquid. In an appendix, M. 
de SauBBure describe! minutely ihc judi- 
cious precautions lie took to insure preci- 
sion of resulti which leave little doubt of 
the accuracy of his experimcnls, and the 
justneBB of his conclusions. I'hey are as 
fatal to Mr. llalton's mechanical fictions 
concerning the re I ntion of liquids and gases, 
as MM. Ihilnngand Petit's recent reacarch- 
et have been to his gcometriciJ Kctioni on 
the phenomena of heat. 

111. Of Gaseous Analysis. 

This department of chemistry, whose 
gnu importance was first shown by Ca- 
vendish, Priestley, and Bcrthollet, hu late- 
ly acquired new value In consequence of 
M. (iay-Lutsac*s doctrine of volumes, hia 
determination of the specific gravities of 
vapours, and sagacious application of both 
principles, to tlic developemcnt of many 



retted hydrogen, cMbonous oxide, pras- 
•ine or cyanogen. 

4. Gases which rehadit tbe expiring ta- 
per. Oxygen, protoxide of azote, nitrous 
acid, and t1)e oxides of chlorine. 

5. -4cKf gases, which reiblat litmu). Ki- 
trous, sulpliurouB, muriatic, fluoboric, liy- 
driodic, fluoiiilicic, chlomcarbonous, and 
carbonic acidsi the oxides of chlorine, sul- 
phuretted hydrogen, telluretted bydrofen, 

6. Gases dettiiute of tme/4 or possessing 
but a feeble one. Oxygen, aiote, hydro- 
gen, Bubcarburtttcd and carburcttcd hy- 
drogi-n, carbonic acid, protoxide of Biote. 

7. The smt II of aU the other* ia insup. 
portable, and frequently cliaracleristic 

8. Clasci very iiliible in »ater, namely, 
of which water disiolvei more thao M 
times its volume, at ordinary p 
temperature. Kluoric acid, inu 
silicic, nitrous, stilphurous, and a 

9. Gases wlublt in altaUne sulutlnn*. 
Acids, nitrous, sulphurous, muriatic, fluo- 
boric, hydi-iodic, fluosilicic, chlorine, car- 
bonic, chlorocarbonouii and the two oxides 
of chlorini.', sulphuretted hydrogen, tellu- 
retted hytlrogun, and ammonia. 

10 .llktiliae gases. Ammonia and po- 
tasNurclted hydrogen. 

Such is a general outline of the chane- 
teriatics of the gaies. T/ie grral prtblem 
■ahitk HDu pnitnli ilitlf t», l» ddenmaie tj 
tTperimentt the nature a/ang tingle ga; f 
gatnu mixlvre, vhic/i may eome 6e/trt m. 

We first fill a little gtasa tube with it, 
and expose it to the acti^in of i lijrhted t 
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ed, from which mlphuretted hydrofj^ pre- nese a portion of chlorine. ffuthoricMMt by 

cip utrii ttflluw floccttli, it iit mnenuriued the ver^ dense vatKHin which it eiliak'ii, and 

h^drn^cn ga». by its mstantlv hiau;kening P>^P<^r pUinced 

4. II il Um a H(r»iig iMmell of garlic or phos- into it. ^Ilf-oau tieid gtu \h distinguiBliefiby 
phuniK, it* It il.tfii nor infl»ine kp4»ntane<HJs]v, its red colour. PrUoxuie ofckiorinet because 
if titc pnxluct of its cunibustioii stroiif^iy it is of a lively greenish ycUow hue, because 
reikliiis htiiiuk, »)h1 if, on agitation with an it exercises no action on mercury at ordi- 
ezcvr<ei of suf.LOiis clilurinc, a liquor results, nary temperatures, and because, on bringing 
Willi h, after evaporation, leavi-M a ver} sour ignited iron or glass in contact with it, it is 
simpy residuum, ii \b mhithiftpkuntted h^ decomposed wiSi explosion into oxygen and 
drojfttt, chlorine. 

5. If it has no smell or but a faint one, Dtuturide of chlorine is of a still brighter 
mnd it it hi.' ca(>able <»f condensing one-half yellowish -green tlian the preceding, ami hat 
its volume of u\\gcn in the explosive eudi- a peculiar aromatic smell. It does not rcd- 
onietcr, it i» ktfih'o^n, den, but blanches vegetable blues. At 212* 

6. if It lui a faint smell, be capable of it exphxles, evolving oxygen and ciilorine. 
coiHit-ming III thee \ploni\ceuiliometer one- Chiorine is distinguislieu oy its fainter yel- 
halt (jf Its voluinf of oxygen, aiKl of produc- kiwiMh-green colour, bv its suffering no 
ing a volume <if carbonic acid t^ual lo its cliaiigeon being heated, bv its destrov in gco- 
<mn, which is uscL-rtaincd by absorbing it IcNirs, and by its rapid comoi nation with mer- 
with aciticoii?! |)Otas)i, it is var&anoua ojritk. cury at common teni|)eraturet. Siifphitrom 

7. It it has a faint anell, if one of the pro- ao'jby its smell of burning sulphur, ^m-'nonia 
durts of combustion is car!>ontc acid, and if by its oiloiir, alkaline properties, and the 
Ujc quantity of ox\gi*n, which it condenses dense white v.ip(iurs it forms witli gaseous 
b} tlifi-Xiiiosi\eeiuTioiiieter,corres|)oiMlsto acids. ( *hiui-ocwb aioh» tru is convejied by 
tvicv- or thnce its vohiinc, then it is either a ver)' small quantity of water into aaueous 
mAt'arbuirtl-^ or e*it'hnrHted hydroi^n. miiriatic acid, and carbonic aci«l wliicn rests 

8. If it dittLses ilie ulour of rotten eggs, above. Zinc orantiinonv, aided by heat, re- 
if It tilackens NoliitioiMof k-ail, if it k-avcs a s«ilves it into carlMinous oxide gas, while a 
deptiMte of sulpliiir when ui- burn it in the solid metjdlic chloride is farmed. With the 
tesi tiibf, and if it :)v al>sorbable by polusli, oxidcH of the s:tiiie metals, it forms chlo* 
it IS Muiphiitrttfii hyfliO^m riile.-, ami carbonic acid, while in each case 

9. li it lu!» :i fttid ihioiir, approaching to the qiiantitv i>f gancous oxide of caH>on,and 
that of (Uilpiiiirctttd huliogtn, if it is ab- carl)onic acid di.Hviigugcd, is equal to the 
•orbalih i>\ potash, if it is Hoiuble in water, volume of cldorKrarboiKMis gas operated on. 
if II forniH with tt a liquid, whicli, on ex;>o- CarfH*mc acid t^at is colourless, and void of 
sure til air. It t^ tail a bntwii piiiveniii-nt liy- smell, while all the other gases absorbable 
dniret of teilnrmni; and lastly, if on agita- b\ tlit- alkalis have a stroni^mloiir. It hardly 
tioii uiih an e\ci sn of m|iicoiis chlorine, reddens tven vcr>- dilute tincture of litmusj 
tli< ri* rt'Miiltsa n)iir..ite of tellumim, yielding it gives a white ciou<l with lime-water, froin 
a white preripit.ite with alkalis, ami a black which a precipitate falls, soluble with eli'cr- 
With the h)droMilphurets, it is tellurtiUd vesccnce in vmcgur. 

kytir-it^en. IIF. 

' lu. Prxwnne is known by its offensive and If, finalTv, the gas be neither inflammable 

▼er> peculiar smell, and its buniing with a nor capabfe fif being absorbed by a solution 

purple fUme. of potash, it will be oxvgen,S^e, protoxide 

II. ot azote, or deutoxide ot' azote. Oxy^ifen can 

If the gas l>c non-inflammable, but ab- be mistaken only for the pnUoxide of azote, 

■orbahle U\ an alkahnc solution, it will be The properly it posst sses of rekimUing the 

onr «>f ihe'l.J following: muriatic arid, fluo- exiiinng wick of a taper, dintinguishes it 

boric, fluoHihric. hxdriiKlic, sulphnrcwis, ni- from the two other gases. They are more- 

tmiis chlorficarbonmifS carbonic; or chio- over i:har.»cleri/.ed, 1st, Because oxygen is 

rine, the oxidtj* of chlorine, pnissine, or void <if tante, and capable of condensing in 

am-iioiiia. The first four. I»eiiig the only the explosive eudiometer, twice iu volume 

ga^s which priKliice white vapours with of livdrogen g:iH; the /'ru/ojii/r «/ oso/e be- 

atmospheric .iir, fmm their sinmg aftinitv cause it h;w a sweet taste, is soluble in a httle 

for wa;er, are tliuM tasilv diMin^niishabrc less than half its volume of cold water, and 

from all others. Uw fui-tUvic ^m9 is iv- because when detonated witli its own vo- 

eognized In the s<'paRit"ion of silica, in white l»me of hydrogen, we obtain a residuum, 

Hf»ct'tiJi, bv ineann of viatir; ami hdrwttic containing mucli azote. The two other gasea 

got, l>eraus<- eliloime remlers it violet, >fcilh are dihtinguisiied thus: JJcutasuk of uzo/< is 

the precipitation tif iodine. colourless and vkheii placed in contact witli 

Jitmuiic 4»eiii iruf, from its forming with atniuv*»<-*rical air or oxygen, it becomes red, 

sohitiim of silver a ^^ll:t^. precipitate insf>Iu- p toeing to the state of nitrous acid vapour. 

ble 111 acids hut ven s«iiubl*- in ammonia, -"*'"*'* is void of colour, smell, and taste. 

a:iil from itsyieMing Viih o*idf. of sanga- extingirnhes combnsiihles CXpcricnscs no 

VOX.. Tf. H 



GAS 

duinjte on cnntKt with air, Hul prndueet n* 
dwul with liint--«»t(;r. 

Indf T ih* diHtrent fuet, the rewlf r *iU 
Rinl their ilisrnnii>»linK cliirKttrt niinirtclv 
delukril. Viv iiliiill cmiclnde ihi< :inicle Kith 
a metluxl «f •..IviuR rea-Ulv an intricate ind 
coninioii priiblein in giKoui »™ilvsi>. for 
which na di'ttt pMblmi hxs i believe been 
jet iiH'tTwl. Alhl»i"n hs* bteii nuik- to it 
in umtiiiR of eo.1 gu, uid Hie pl*" pointed 
out ill w paiiniliir «ay. 

J)nil|li«i/pr«W™i.— tn 1 miiture connti- 
tuted like piinfird coal pss, ol tliree inflim- 
mubk paeii, wich u olefiiiit ipi»,carbiireiied 
htdruireii. »n.l cartioiioiis oxide, iii»rp«r!.bW 
bv imVinarj clicmicul mean*, to detenntnc 
diriflty (he quantity of each. 

1. fiv the riilc i;iv(-n al the commence- 
mrnt of the prenent aniclt ^», find fnim tlw 
■pccific Knvity tif die miiu-il i^wb the pro- 
{Nininn of the linht carhiiretled hydpigen. 
The rrmainder ia the biilk ot llie other two 
giK« n.'tniiate 100 measures of the mixed 
gas «.tli cxcru of oxvgen in an explosive 
cudionirler. <ll>«crvr the change of volrme, 
awl averliiin the expenditui* of oiygen. 
Of the oxygi'ii consumed, allow t wo Tolumes 
ibr eTerviuIi.me nfliKtit carbiircttril hydro- 

Ecn, ap ,' pr. OJiS, nrcvionslj found, by the 
ydrwutic nilc, to be present. Ilw renuiin- 
in|f Volumes of oxvgen have [fone to the 
combustion of heaiy caroi.retted hydrogen 
or olefiant gas, and cariioiioiis oxide. I hen. 
Let M o9 measure of oxygen equivalent 
to 1 ot fit« ga's, 
■ _ do. do. to 1 of second gas 
f K> measures of oxygen actually 
consumed, 
too oT(Ki vnhime of mixture of Ibete two 

of fim 
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Ami H— 9.S_ S4.S. — the 

3iJ, 100 meaaure* of a mixture nTnlefixirt | 
gua, anil carbonoiiB oxide, uke 736 of oxy- 
gen: What is the proportion of ol' fiant gaK 

..„i.n.»_23«_!iiSi!5)-7** 

consequently 2S.6 are earbonous oxide. 

I'his probli-m is applicable to every Oiut 
ture of two inflammable gaara. The hydn- 
itatic problem i have bien acrustamcd far 
yean lo appli to mixtjires of two gtM^ 
whow sp^-ciRc gmities arc eoreideiably 
ditfircnt, ax rarhonlc acid and atnKNphctie 
air, ami with a delicate balance, and ghihe 
containing 100 cubic inches, it gives ages' 
accorOanw wlih Chemical expeitoicnt. 

I cmploved this method for TerificalM^ 
examininc'the air exlmeied from d>e lunp 
of the criminal's dead body, f-"— •:— ^ ■* 
Gbieow in Nov. lilS. 

Gcherklly.ifwewiahtopetw , , 
knowledge of the proportion i/twogi 
mixture, we may adopt the following plan. 
Poise the exhaiiiled globe or fiaak at ene 
arm of ■ deliciite balunce. Then, connect 
ita stopcock with the gaMtneter, bhdder.gr 
jar, cuntain'Ug the gaseous mixture. Intiw- 
diice an iinmeaHiiHt qiuntity, great or MM^ 
relativi' to the capacity of the globe; for itii 
not neceiaaiy that the density of the air ■ 
the globe should be equal to that of the at- 
mosphere. Ill fact, it may happen, tfaattto 
whole quantit) of the gaaeous mixture niy 
not be equal to more than one-thltd, one< 
half, or ihrce-fouTths of the capacitt of Ike 
globe. For instance, in the case of the on- 
mitial, 1 tnok a globe, capable of recarnf 
greatly mure than the aiirial content* ofha 
hinira. An unknown quantity of the mixed 
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IB air-fMimp, bthnce, md fi^he or flask, in the rtry same circumttancM^ orer water, 
g a atop -cock attached to ita orifice, at 60^ for instance; and tlitfii with renrd to 
iroceetl thus: — Wc poise the' globe at tliuae eases whose density dift'ers little from 
;nd of a balance, with its stop-cock tliat or the atmosphere, no correction for va- 
t we next exhaust it, and weigli it in pour need be considered, 
tate. Hie difference of the two weif^- From tlie experiments of M. de Saussure, 
IB the apparent weiglit of the volume and those of MM. Clement and Di sormes, 
iios|>heric air withdrawn from it We we learn, that the same bulk of diiierent 
f that first estimate, by opening the f^fuen standing over water gives out, on be- 
sock, and noting the incn'ase of wciglit iiig transmitted over dry muriate of lime, the 
ioiied by the ingress of the air. llav. same quantity ot that Iir]uid; which, for lOO 
nin exhausted, exactly to the same de- cubic iiicheM, is, by the first phiUtsophcr, 

oy the mercurial gauge, as befiire, wc 0.35 of a Krain troy at 57^ F., and b\ the 

. Hiit gives us for tlie third time, the second, 0.236 at 54° We shall, pemaps. 

It of air contained by the globe. The not err, b) considering the v eiglit to be one- 

iif the three trials is to be taken. Wc thini of a grain at 6o^. Nnw, for h>0 cii- 

ittach it, by the screw of til c stop-cock, bic inclies of Indroj^en, which in the dry 

pMMDeter or jar, containing gas desic- state weigh only 2.118, one-tiiird oi a grain 

. by muriate of iime over mercur)', is nearly one-seveiuli of the whole, eqMi>a- 

•peiUDg the communication, allow the lent to 14 cubic inches of dr)- gas. But for 

enter till an eq^uilibriuni of pressure oxygen, of which 100 cubic inches weigh 
tlie atmoKphere is establishetl. In this nearly 34 grains, one-tliirtl of a g'-ain forms 
of the o|H-ration, we must avciid grasp- only one 110th of the whole. 
le globe with our liaiuls, and we must llie quantity of iiioistnn , present in air 
liat the mercur}' in the iiuiidc and out- or gas, ^t any temperature, iiia\ indeed be 
}f the jar stands tmly on a level. On directly determined from my tabic of the 
•pending the globe at the bulaiice, wc elasticity of acjueous v^p<Hir. If we multi- 
he weiglit ot' the included gas, which ply 19, which is the uciglit in grains of 100 
f divide<l b^ the wci^bt of the air for- cubic inches of st- am a 21^, by the num- 

determincd, gi^es a qtiotient, which bvr 0.516 op ()osite 6j^ in my table, we sliall 

: s|)ccific gravit) of tliegan in question. ha\e a priKluct, wl.ii-h, divided bv 30, x^iH 

n the utmost precision is required, we givv a (iiu)tieiit, » the weight ot at|iie(His 

d again cxhuiiNt the ghitxr, agiiin po'tsc vafKMir in luO incht s of aii\ gus standing 

d filling it with the gas, again aacertam o>i;r water at the given temperature, 'llius 

. gravity under the bulk of the globe. 19 y U.516 . ,__ , . , . , 

. a tiurd repetition is bometiims nects- ^JJ 0->27', which is Ver)- nearly 

to s<-cure final accumc;'. Wc ahouUl o 33.' us sUted above. See in/, a. 

s terminate the o|)er:itions, by a new ^j.,^^ j^^,^ l^^„ of t^tm„ ^j^^ specific 

lung ot the atmospheric air. lest its tern- ^^^^ ^' .^^ I \^^\\^.y^ xu be the best, as 

ureorprcswiremayha^echangeildu- jj ^.^^j, n,,. earlicht. Having pubUcl) prao- 

llie course of the expinmenis. it is ^^^^.^j j^„j m„^|,iitlor 17 wurs uncoiuicious 

us, that this method difttrs in no re- ^j. ^j^^. ^w^u^.^i merit, I was iK>t a litUc 

from that practised long ag«i bv the ju„„g^.j ^ „. rceiving Una old h\drostaiic 

Robert Boyle, and by Sir Charles ^^.j,,^^ ^^;.„^, ^.,^„.^^ as a n«; duan^ 

ien, (See Alcobol,) with hqu.ds, and ^^ ,„„,rf,v»,. 

,t which, 1 suppose, ever>- public teach- ^y ^ j^^,.^. j^ treating of caloric, that 

f phvwcs, hke imsi'U, explains and ,„ ^,, ^^^^..^ changes its volume by 

„is annually to Ins pupils. With re- one 48. th part, for the variation of 1« of 

to htiuids. It IS nect ssary to brinj|^ them p^hpcnheifs themiomoter. 1 his quantity 

standard temperature, which in this „ ,„ aecimals - O.OO20tt33. Hence, if we 

tr>- is 6f F. IJiit, as the comparison .^^^^^^ ,|,^^ ,.^^l ,„^^ ^o be equal to unity at 

ses with air. is always maile at the in- g^^^ ^^^ successively add or siibtrart that 

, our only care need be, Uiat the gas j,.ci„„»l quantity, for every thermometric 

itmoaphere are in the same state as to j^^r^e above or below that temperature, 

«falurc and moisture, and tlwt the ^J'^^y^ i^y^ Uic following table of reduc- 

ibrium of pressure be insiired to the ^jon— 
by bringing the liquid which confines 
a level, on the inside and outside of tlie 

TABLE nf Rtthcti'm on Gatenu Vohtmett 

Ihe gases stand over water, it is desira- M Vanationt of l\mpcrutnrt abtivt vr be- 

> weigti them in soineu hat cold weather. Ion 60®, by Or. Uax. 

I the tliermometer is, fiir example, at 

for then, the quantity of aqueous va- 

they contain is excet dingly small. Or 

"Wise, we should place the atmospheric 

e UN for the sUmdari ef oompariatB 



Temp. 


Volume. 


Temp. 


Volume. 


l.OvXXXK) 


59^ 


1.002083 


61 


0.997916 


;8 


1 I.-I66 


%2 


0.995833 


S7 


1. 06249 
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"a- 



Volume. 


Tfmi 


. Volrane. 


0593750 


56° 


1XW^>333 


0.9916M 


55 


1.010416 


0.989383 


54 


1.012*99 


O.'>87500 


53 


1 014583 


0.985416 


52 


1U16666 


0.983333 


SI 


1. 1.18749 


0.9812S0 


SO 


I.02U833 


0.979168 


49 


1022916 


0.977083 


48 


1.024999 


0.975000 


47 


l.U37i'fl3 


0.972916 


46 


1.029166 


0.9708W 


45 


1.031349 


O.9fi8rS0 


44 


1.033333 


0.966666 


43 


t.o33416 


0.964S83 


42 


1.037499 


0962300 


4t 


1.U39583 


0.960416 




1.041666 


0.9S8333 


39 


1.043749 


0.956250 


38 


1.U4J833 


0.954166 


37 


1047916 


0.952083 


36 


1.0499-.19 


0.950000 


35 


1-052083 


0.947916 


34 


1/)51I66 


0.945833 


33 


1.056249 


0.943750 


32 


1-0S8J33 


0.941666 


31 


1.060416 


0,939583 


30 


1.062499 


937500 


29 


1.0645e;J 


0535416 


28 


li»66fi6 


0.933333 


27 


1-068749 


0.93 13S0 


36 


1.070833 


0.'J29166 


25 


1.072916 


0.92roil3 


24 


1-0749'*!* 


0.925000 


23 


1*77083 


0.922916 


32 


1.0,-9166 


0.920813 


21 


10M1249 


0.918750 


20 


1X)83333 


0.916666 
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Ihit difltrrnM were 10 inehei, tben «ak- 
thini of the inciimbrnt pretaure wonlit ba 
■ cuunter)Kiliince<l,*iid the fT-vwouIti become 
bulkier t.v <in« tliitil. Hence, w.- m-ml tub- 
ma ihii iliR^rence of meroirial !ciclii,fro« 
the banimelric altitude at tiic iniUnl. aiid 
UK ttii« ri-dictil number or tenwimlrr, M 
Ihe proper multiplier iii the ;il>(ivt- nile. In- 
■tead nf Tetliicinif the lolii'nr uf a pa to 
what it would be <ind<-r * ine»-i prennri: of 
30 inchea, il ia ofirn ik-aira-'lr to mlucr it 
to anotlier baromi'trical lii-iglil, wliich exiM* 
eil perhupa at )lu> ciiniini'itci nieiit of tin- es> 
pi;nmi-niul mn stigutioii. 'niiis,iiiamili,iiif 
the euilioinelrr b) alow cimibmlioii -n ohoa- 
phcmis, we must wait fur 24 h-nits, till llie 
experiment be fiiiilihe<l. Itiil in that pe. 
riod, anil in uiirtickit- climxiL-, the mircuir 
of llie banimrtcr may have moved ui uicn 
or mure. 'I'he ^iiithI pnnuiple, thiit the 
volume il invrraely UMtliv pri'ssiire, mruinr- 
eil by the li-ii|^li uf tite mercurial OiiliLmn, 
atlurdi the fulloK'mg simple nilt-:— Miitti. 
ply the hulk iif the Raa by the t. iitiing ' 
neiglit of the barometer, imiillvicle tlii' pni- 
duot by the original liri);lit, the qiinljrni i« 
its bulk Bs at the cnmmi'nc'mi lit »f the ex< 
perlment. The baroinelric pii-soirr ia rati- 
nulnl by tlie inches on ita Kale, miuu* Ihe 
diflereiiM of meroinat level* in thr pneu- 
matic apparatiia. By briiiKin:; the two iiir- 
faces til one horizonlal plaiiB, this correction 
vaiiishea. The taciltv iifiloiiiK(o with ny 
eudiometer, ia one of'its duet advantages. 
If wc are operating in the watiT pneu- 
matic ciatcm, ve can Id general bfing the 
two auriacei to a leiel. If not, we muM 
alhiw one inch of mercurial preinire fir 
13.6 inches of water; aiid, ol courac, 1.10& 
of a luromElicat inch, for everv inch mt 
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etrfit of 100 cubic iiichct of raseom tpedfic fr»^*>» >" ^^^ workshop of 

wr. <»vf r water mt 60® -=■ 30 J 17 gp. Procrustes. But fiip be it from me, to retort 

)T h\dn)}ccn we shall have, on him, the insinuation which he throwsout 

98'-8 inchfs dn' gas - — 2.08157 against M. Thenard in bis system of Chc- 

1 .7i ai|ucous vapour -"0.32630 niistr}-, vol. iv. p. 385: •»'ihis result ap- 

proachet so nearly that of Lavoisier (Prout), 

right fif ilK) en. in. moist gas — 2.4U837 that there is reaslm to suspect that the coin- 

cncc its sp gr compared to tliat of dry cidence is mi>re than accidental.** In fiact, 

2.40837 Dr. Thomson's present experiments in the 

r, will be — .. ..» — 0.07891, and com- above case, would provt* a great deal too much. 

*^ '^ 2 40837 Eveiy result indeed which lie sets down in 

ired to moist air ~ * —0.07944. the abo%e two journals, is logically dcduci- 

30..u7 blc from pre-existing facts, and in my appre- 

jf chlorine we shall ha\c (making the sp. hen«ion, does not scid an ioU lo the strength 

• of the dry gas — 2.5), of their former evidence. 'Ilierr are many 

98.28 cubic inches • —74.9857 niceties to be obMrvcd.betort- we can obtain, 

1.72 aqueous \upour - — 0o268 by ^j^nm^ii, the exact densities of gaseous 



matter 



r. On this subject the reader may 

"ciirht oflOOcu.in.of moist chl. — 75.3125 consult, with much advautagi, Biot's Awl^ 

eiicc, its sp. gr. compared to that of dr>' dt P/iynqur, vol. Ist, where gcometiy and 

II u 7J«5125 o-/;rr »...i .»». exi>e nine m ijo hand and hand, notwithstand- 

r* Will be ^ . I m* z,V)77t and com- • ik i<i « ■ .- r ■« • 

I, «i«i#v. oU.5 19 ■«*.*'• j„jj IJr. 1 iuimson's aindi-mnuiKm of it, in 

75.31 25 *he tolkiwing wcrds: *• Indeed, to be con- 
ned to moist air — ——y- — 2.48416. vinced of the hstle utiliiy of mere mathe- 

^, ..u £ . • 1^ ,**,! I ...•. ma icaltoniiu las, towanii* promoting tliia sci- 

Now the fim » Jmont tl e den»rty ... ^„^^ , ;>, ^,, .J- ,.xpcr..?«nt. U.e 

EI J f r ^* VL n'Z:T Ji ^■■•^^" ''»» onlv to p. ni.c the chemical part 

lienUTl, o.. which, it we ni..ke the come- ^ „.,„,, ,j.^-^ JePhs«v«', wh.re he will 




:ly apply to the two first clii mists of J. . , t r .i ■* • •.* j 

K Hge; iiamel/, tl.al the chlonnc the. pre- f'^f T''f'' T^^TJ" ^'''*^ '^ " ^"""^ 

.r. d a. the slamUnl «.f com|>aris«n. was ^"^ ^»^ »^""^*^'» '^»*^"- 

i.p^ire. 1 think the true reason is tliat, From various experiments it follows: 

inch 1 have now given. 1- That the gastric juice reduces the ali- 

For oleliant and carbonic oxide gases, we nients into a imlfomi magma, even out of 

liall i.uxe, tlie body, and in vitro; and that it acts in 

98 JH ctihic inches - » 29.1564 Uie same manner on the stomach uftcrdeathi 

1.7i \a])our - - — 0.3268 which proves thai its eflecl is chemical, and 

____ almost iiMlepeiident of vitality. 2. Tliat the 

Vright of 100 cub. in.of moist gas - 2V.4832 JT^tnc j'"ce l «l-c«» ihc soUition of the ali- 

Icnce, Its up. gr. compared to that of dr>- »"*^n<» n»cludcd in tubes of metal, and con- 

'2)^ 4832 sicjuently defended from any trituration. 3. 

ir, will be — - - ^ — 0.966, and to Tliat though there is no trittiratiim in mem- 

'>9 H''^ hranoiis stoiiuchs, tliis action poMcrfiilly as- 

soist air — '^ ** * . 0.9725. ••**» ^^*-' «^'fecl of the digt- sti\ e juices in ani- 

3^-. 1 17 imds with a musiciilar .stomach, such as ducks^ 

geese, pigeons. See. Some of these animals. 

Dr. Thomsim appears to have collected bre<l up with sufficient care that they might 

lift chlorine, olefi.A.ii ^';w, and carlxinir oiide, not hwuUow stones, have neverihcleSH broken 

Mcr water. Ilecice. Iuh l:«te rewilts on them, spheres and tubiH of metal, blunted lancets, 

f at 6t)- F. are ern)iieous, and mstead of and rounded pieces of glass; which were in< 




it had prepand his apparatus fbraMaturing gastha juice acts by its svlTeDt power, ap4 



r 
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aot M > fermenti became the ordiiun' *nd 
niUunl digeiiion la attended with no ■tiarn- 
gil^nienl of air, or infladon, or hi:'il, or, in 
a word, <t iUi any other of the phenomeua of 
fetmentatiun. 

• GcHLioiTx. A mineral aubitance al- 
lied to Vewvian. lt»ciJoui» are okive-green, 
leek-gKcn, green of oilier nhades, and 
brown. II occur* crynMzei in recUuiKu- 
lar four-aided primu, uliich are no dion u 
to appear lablei. Luitre glistening, often 
dull. Cl<:aTii)(e imperttcl, but Uircc-fold 



rectangular. Fractui-e &il' splintery. I'niis- 
lucent on the eilgei. Hulllrc euily '- - - 
ble. UdRlcr tkin feldspar, 



tiy fnuigi- 
>lti:r lliui 



Sp.gr. 2.98. It 
SluU'pipe iiilo A browiiiiUi-jelliiw trunapa- 
jcnt gun. It is found along with calure- 
otia apir in the vatlcj' of >'iuaa in l)ie TyrtA. 
lU conatituenti are, limi; 35.5, Bllica 39.64, 
iJuiniKa 34.3, i>xid« ol iron 6J6, volatile 



■T 3.J.' 






IV, GctLi, or Je 

•ubsUnce, soluble in water, capable of t>i. 
■uming a well-knov>'n elutic or tremuloul 
con»i»leuce by cooling. Vhen the water ia 
not too abundiuit, and liqucfiuble again by 

Ettj' diiuuguKhes It trum albumen, uiiich 
comes cousiilent b^ beaL H'lH preeipi- 
luted in an inmluble tunn by tanniu, and it 
islliia action ol luinin uigelatin tliat ii tlie 
tbiindatioii ot'the art uf taoiiuig leatlier. liuc 

•According to the anal)«s of UM. Gay- 
X.uaaac and 'rliciurd geUim is cimipiscd of 
Carbon, - 47 t.81 

Oi>(,'en, - 27.^'u7 

liidrogen, - 7-&14 

Azote, - - 16.><[?tl 
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of our F^obet through tlie aecond, we endea- 
vour to pL-iictnUe into ijie c»u»C» of lbc« 
colliicatioiis, A valuable work La« beet 
la'el> published, cooipreh Aiding' m^mtt 
butli pHrui of the >ubjiA:t, by Ml. Greenuu^ 
to ubich I rvfer my readers for mucb ■•• 
atruetion, communicHieil in a very mlrml. 
ing manner. The plan of tliis work pemilt 
me merely tu give in Ihia place an outline 
of the general arrangement of the gmit lot 
ner.ll niasaeii, as asccrtuni.-d by Werner, aud 
dcacribed by Profeaor Jamcsiin. 

tlien: >a a great clniw n( rocka, which I'M 
under evtrv other, but never over ani rf 
tliemi it i»' therefore reckoned by ^Vctna 
tlie oldest -or first lurnied. It U dtujitm 
nated the piimUive clais. I'he rocks bclunf' 
iiig to Uiis class, have a crjalalUtii appisr- 
ance, indicBlinK thatlhryha'cBtcupree'I*" 
tMedlioinu state of chrmicJ<->hiiian- The* 
ipall) ci.'ni|)owdul siliceooa, aipl- 
aiid' ni..gn«»ia'i iwnl^ Gnoiile^ 
gntis(i,ii«CH-«liilt,cU)-aljif,sirlllciitinc,i*r- 
phyi^, ami s>ciinr.an: of tliiakind. Ol'thca^ 
({Tiinile is the oUcst, luid syinitc is ibenev- 



are yincipall) ci'm 
LccOiis, and ni.tgr 



ciimposed of cheui>udpruduclioiia,mrai» 
teal depusiilona Rnl make their afipai'' 
■ncc, but in the earlier [i^, in inconMRV 

Limestone first occurs in conudcnMs 
quantity in lluaclim. 

Gru>wacke, giujwucke&late, and tnni- 
t)Mn hmesloiie, ure tlie pivdoniinating iDCkl 



Still 



il nirnrr, and consequently IoweT,lhaa 
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II Ito witee» toRietiinet in t eonesve, some- 
net in m convex dirvctinn; smnt-times Md- 
le-ihiaprd, and frequently numtle-shaped. 
t m evident« from the rrlatioiis of the ftra- 
i» thmt gimnite will frequently form the 
ffc«teft heighu on the tuince of the ^^lobe. 
PMhyry hai b very different kind of 
tntHiCBtion from the precedinf^ rockt. It 
oeun tometimet broken, toroetimet un- 
tioken. When broken, it presents caps 
ABiOmga, and shield-shaped stratifications. 
Irhen unbroken, it forms widely extended 
Its position is uncm/krmabU and 




Qraywacke occurs sometimes in an un- 
imifomable position; also in capl, upfillinn, 
■d shield-shaped, and freauentlv manUe- 
kapcd stxatai sumNinding toe okier moun- 



The Dmeflone and nndstone formations 
■r utmUy disposed in a mantle-shape aiMtond 
he oUerfbiBations; sometimes they are bro« 
c^ but more frequently unbroken. They 
tft Teiy common and widely distributed for- 



Coal again shows a veiy peculiar charac- 
^. Its original extent is not consklerable; 
t even aM>eart intetniptcd and likens but 
M auefnal charscters show that its present 
ipparently broken appearance is its original 
we. It ocofii commonly in trouffh and ba- 
■lUbaped hoUows, and its strau We con* 
Moently a concave direction. 

The rocks of the ntwett Jloett-trap fvrmO' 
im^ are distinguished from the older by 
their unconformable overlying, and broken 
ibMUfication. In these respects, they nearfjr 
icree with poiphyrv. When the continui^ 
■r the formation is oroken, it occurs in caps» 
ipfiAings, and rarely shield-shaped. 

TWe ^tke SJireniMmniain J^ocXrt. 

C1.ASSI. 
PrimMtt ro€k%, 

I. Granite. 
H Gneiss. 

S. Mka-slate. 

4. Cby-slate. 

5. PrimitiTe limestone, 
iu PrimitiTe trap. 

7. Serpentine. 
S. Porphyry. 
9. Srenite. 
10. Topas-rock. 

II. <|uaitx-rock. 

tt Primitive flintj-slate* 

14 White-«toiie. 

Class n. 
HVaiMllJsn rscfct. 
1. ItaMtion fimestone. 
% T^aasitkm tti^ 
o* GfsjfVtckiOt 



4. Tranrition flinty ^late. 

5. THnsition gypsum. 

Class m. 

/*(aeft redkf . 
1. OM red sandstone, or first sandstone for* 

mation. 
3. First or oUest fleets limestone. 

3. First or oldest fleets gvpsura. 

4. Second or variegated sandstone fonne- 

tion. 
5 Second fleets gypsum. 

6. Second fleets mnestone. 

7. Third fleets limestone. 

8. Rock-salt formatioii. 

9. Chalk formation. 

10. Fleets-trap fcrmadon. 

11. Independent coal formation. 
13. Newest floets4rap formation. 

Class IV. 

MvoMr^chi* 

1. Peat 

2. Sand and grscvel. 

3. Loam. 

4. Bog^ron ore. 

5. Nagelfluh. 

6. Oalc^uff*. 

7. Calc-sinter. 

Class V. 

V^lcanie r^eki. 
* Pseudo-volcanic rocks** 

1. Burnt clay. 

2. Porcelain jasper. 

3. Earth slag. 

4. Columnar chy ironstone. 

5. Poller, or poushing slate. 

♦♦ True vUcanie rodb. 

1. Ejected stones and ashes. 

2. Different kinds of lava. 

3. tile matter of muddy eruptions; 

Professor Jameson has lately announced 
a new volusne on geology, which will most 
probably exhibit some modification of the 
above arrangements, to which Mr. Gree- 
nough, and other accurate practical geolo* 
gists, have made aeveral objections. 

The andent history ef the gfc)be,#rhich 
* may be regarded aa the uMmiife object of 
geological researches, is undoubtedly one of 
3&e most curious subjects that can ennge 
the attention of enfigfatened men. The low- 
est and most level parts of the earth, wbei» 
penetrated to a very great depth, exhibit no- 
thing but horisontal strata, composed of va- 
rious substances, and containing almost all 
of them innumerable marine productions. 
Similar strata, with the same kind of prodoc- 
tiens, compose the hills even to a great 
height Sometimes the shells are so nume- 
rous as to constitute the entire body-'of the 
stratum. They are almost every-wbeve in 
such a perfect stale of preservatioiv that even 
the smallest of them retain their most de&<« 
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mte pfttu, thdr iliarpeit rkli^n. nntl tenler- 
«st nmccsMCs, lltcy art: fbunil in elovationi 
liir i^iove the levrl of ever)' part uft lie ocean, 
Biiil ill place* to which the M-a cwilil not be 
cunveyol by any prcMiilly exisliiif; caiuc. 
They are not men-lj' cnctuseil in lomc sind, 
but are often increaiccl amlpcnetTaleit'inall 
■idea by tlic hinleit iiiinii. Eicry \un uT 
iliecanh,ever>liemi«iihcT(',evert'c»nlinc'nt, 
rTEiy iiland M any me, cxliibita the sanie 

filtcnomenort. We are tlicn-fore fon'ibly 
nl to bclie>c, nut only lliul Ilit !i(.-u liw at 
one pericxl iir unullivr cnvi-rcil all 0>ir plaint, 
hut that it niiiat have rrinaiiKfl there for a 
lonf; lime, anil in a state of ir-uiqiiility; 
wliieh circumitanci: wui iieceMary f'>r the 
turniatian ol'ilepoiiili-sao •xte'iaivc, w> thick, 
in tiart lo lOliiU and coti.ainlnjt ciiiTla: «i 
perfectly prvKrr.il. \ nice and •<nip.il''m 
Gomiiariann of llie fm-'im. c"n<< xiiire, ;inc1 
(.-ompMrtioti iif llii-se siu-IIh, an.l of IIkhc 
which «til1 inhabit tlie ».■.. cannot .l.-le« 
theaIiKlile«tdillereiiCel>u-in*i.-riiili"ni Tliev 
liavc Iherefure nncc llvn] ^n (lie iti^a, anil 
been depiiiileil by iti tlie sea caiisujiienlly 
mi lit have rcatcd'in the [ilaiei whtre tii'e 
i1('|KHit><>ii liaa taken place, ilciic- il in ivi- 
dent, that the liailn or n-mri'iir CMnlainln^ 
tlie « ■ 



Tlic t 



lilnutiiin, or Iwlli. 
crolntliii 



more apparent anitdrciliTe, when weasctiid 
a litde higher, and approach nearer lu the 
fool of till? great chain of mountains There 
arr itill found many bed* af alirlli; iomc of 
these are even br^rr and more solid) the 
^('IIb are quite hs numervuii, and m entirely 
preserved; but tJicy are not of Hil" aamc 
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MhilioD; and when tlw autAce of the «« 
came to be divided by iilandi and prnjccUat 
ridgiM, dilTercnt dianj^o look place in ctcij 

aejurate baiiin, 

1'heiG imiptionii utkI rctrcati of ihe lea 
have neither been alow norj^radiial: mast if 
tlie caUatMphca which have uccjaioned iben 
hate Iwcn andilcn; and thii ii eaailvprarc^ 
eapt'dally with re^anl to the last iifthem,ar 
the Mixuic dchif^, the tnicei of which aie 
vciy conipicnmia. In the nunhcm reifioM 
it liaa letl the carcaiei of aome Urge qiiadni- 
peds which the ice liad urreaU'tl, anit whicb 
ire pn-icrvedevenlollie prexnl ibv, vitk 
tlieir Bkiii, their iiiir, and tticir flJih. If 
they liail not been fnixen ax aoun ai kiUe<^ 
they niiiK have been quickly lU'cump. led b* 
piilrebction. Uut this pLTpetiial Irual cuuU 
not havi- (akcn poasciiion of the regiim 
whicli tiieae ani mala inlubl led, except by ibe 
aamecutur which de^tro^ed them; thiicuue 
muil therefore have been a* tutlden ii ill 
elli.'ct. 'I be two moat ri'markahle pheno- 
mena of lhi» kind, and which niiiiit for ever 
baiii»li all iilt'U of a nIoW ami jcRuluil rcvob- 
lion, an.- Ihr rbinoci-nw. .li^cner^d in 1771 
on the bankH of tiie ri.hiiii, and the tit- 
|>)i:iin, recriitiv fuiiml by ^I. Adania near 
ihi- nviiith (it Ihe Siaa. I'h'i bat rrluncd 
its t\rvi anil skin, on which was hair of tva 
kiniLv; line kIiuiI, fine, and rrmpeil, n»emb- 
iiiig ^^.wl, 'i,d lU oihcr like bnailea. Ilw 
dcsb uas aAi niiuclUii^' pre>ertatioii,t|M 
it waa CHteii b^ dogi. Evei) part Of *C 
globe bean the imprisa of these great VJ 
terrible events an iLtlJnclly, that thcj Mtf 
be vi'.ible to oil who arc qiullfled to nti 
their hujtnr>'in the rcTnutns which tbeybaflC 
left behind.— See Cinatr't XUsff V "■ 
EnHh. 
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ig If then dried orer afire, qimI tftennid of mlphate of copper; ihen expoie it to t 
ufned to tinder. Now, when any thinsp is red heat, which bums off the wax: and, 
D be iplded, it luuit be previouslv well bur- lastly, the work is cleared with the scratch 
iahed; a piece of curk is then to be dipped, brush, and burnished, if necessaiy, with m 
nt into a sulution of salt in water, simI af- steel tool. 'I lie use of tlie wax seems to 
enraid into the black powder; and the piece, consist merely in covering defects, by the 
ftcr it it burnished, rubbvd with it. difiiision of a quantity of red oxide of cop- 
ilot water gilding, the solution of gold per, which is left beliind after the burning, 
ny be eTapomtetl till it is of an oily con- The gilding of iron b\ mere heat is per- 
ialence, surf'ered to cr>stallize, and the crys- formed b> cleaning and' polishing its sur- 
ab disH>lved in *ater be eniplnyi d instead face, and then heating it till il has acquired 
€ the add solution. If this be copiously , blue colour. W hen this has been tlone, 
lihited with alcoliol, a piece of de.-in iron tlie first lnyerof gold leaf is put on, sliglUly 
rdl be gilded by bring stepped therein Or burnished <lown, and exposed to a gentle 
dd to tlic sohition about three times its fipc ^ j, jj^ual to giw three such layers, 
luantity of sulphuric ether, which will soon ^^ four at the most, each consisting of m 
ake up the mtro-munatc of gold, leaving ,,„ ,^ \^;,fioT common woiks. or two for 
ht acKi oihrnrless at the bottom of the ^es- cxtraordinar>ones. The heating is repeat- 
el, which must then be drawn off. Steel ^j ^^ ^^^,, ,/ ^„j j^^ ^^ J ^j^^ \^^^^ 
lipped into the ethereal solutun for a mo- ^^ burnished 
Dent, and instsntly wiLshed in clean water, ^^^^^ ., j^,j^- ^^^ ^ . , . j ^ ,^ 

"?K *'*M''"'?t "^'^i!!^ Tl^f\ Tn.^t lowing ua>: When ti.e buttons, which are 

nth gold, iiie surface ot the steel must ^r - 2^ -' ^ i .1 r i • . 

« weTl polished, and wiped veo' clean. ^^^..^PP^;. '*'*'" "j^^^' **">' T^'^'^'"^ T"" 

For tie method called Grecian gilding, d. "U ,.,inc acid o cUa, them, and then 

iqual parts of sal ammoniac an<l com,sive '»""'«'» '^ ^^'!'' * »'*';d ^^''^\ »V>"<^- .^^hcy 

^WtfMe are dissolvwl in nitric acid, and a *'*^ ^^»^'" T>"\ "Ho a mine s.,lui.on of mer- 

nlution .rf-gokl is made in this mtnstnu.m; 7^▼» ^"^ ^V*'*'^^. ?*'""V ^ ^*» f ^""«*i» ^j" 

ipon Uiis the solution is somewhat concen- "'7 »"' n"'^*^ ^»"»^ • ^n amalgam of gold 

nted, and applied to the surface of silver, »"" nKPcury is then put into an earthen 

ihkh becomes quite bbck; but on being vessel with a small quantity of dilute nitric 

iipoKd to a red heat, it asMimes the ap- *»c»d, and m this mixture the buttons are 

Kanince of gilding. stirred, till the gold attaches to their sur- 

TIr' method of gilding silver, bmsa, or f«ce. The> are then heated over the fire, 

:opper, by an amalgam, is as follows: Eight till the meicury begins to run, when they 

sarta of mercury, and one of gokl, arc incur- *re thrown into a largi' cap made of coarse 

>orated together by heating them in a cnici- wool and goat's hair, and in this they arc 

>le. As soon as the gold is perfectly dis- stirred about uith a brush. I'he mercury 

lolTed, the mixture is poured into cold wa- is then volatilized by heating over the firo 

)er» and is then ready fur use. in a pan, to the loss of the orticle, and in- 

Before the amalgam can be hid upon the jury of the woikmen's health; though the 

nrtace of the metal, this last is hnished over greater part mi^ht be recovered, with lets 

vith dilute aquafortis, in which it is of ad- injury to tlu^ operators. I)y art of parlia- 

rantage that some merairj- may have been ment", a gross of hut'onN, of an inch diame- 

GMolved. Some artists then wanh the me- u v, an 1 equir<d to have five grains of gold 

tal in fair water, and scour it a httle with un then.; but many are deficient even of 

faie land, previous to the apnlication of the this sniall quantity. 

lold; but others appl> it to die metal while Painting with gold upon porcelain or 

rfU wet with the aquafonis. Rut in either ^Uns is done with the pouder of gold, 

ene the amalgam must be laid on as uni. ^1,1^1, remains bi hind after clistilling, the 

formly as possible, and spread verj- ev. nly gqua re|;ia from a solurum of that metal, 

with a brass-uire brush, wettedfrom time to it ja laid on with boiax and gum-watcr, 

time with fair water, llie !>»«"cc jis then burned in, and poli.shed. The gilding of 




5 

gokl behind. Its defects are then bv'hurni'nir* " ""•"" •" — ^-^^ -— ~- •— 

Men, and may be remedird by successive ^^,., i- J^' -i • ^^»r^.«»«,i u.. •««««. «r 

tpplicatk>ns of more amalgam, and addi- ^'*.*^;"«^ *" °*\*» performed by means of 

Z\iMl application of heat. 11,; expert sr- J P«»"^ sold under the name of gold s.ze. 

eM« hoWiver, make these additional appli- "^ ^''"'"l" ? *^'-> '"P oil (that is to say. lin- 

Citiona while the piece remains in the Air- ■•'r^ oil Ixnled up<,n litharge), and mixt^ 

aace, though the practice is said to be liighly ?*»\h yellow ochre. It is said to improve 

BOZJoui on account of the mercurial fumes. >" '^» quality by keeping. This is laid upon 

After thia ft ia nibbed with gikler's wax, ^'»^ ^ork; and u hen it has become ao dry 

which may coniiit of four ounces of bees' «• to adhere to the fingers without soiling 

wax, one uunoe of verdigria, and one ounce them, the gold leaf if laid on, and pressed 

Vol. II. 12 
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down tritli cotton. Thin method of gild- 
iti^ !■ proper for work Intended to be ex- 
[losed to llie wotJier. 

Tlic incthed of gilding in burnished (^Id 
consiita in covering iJie work with pircb- 
ment siie and whitiit);, thinly laid on >t fire 
or lix difl'ercnl limes. This ii covered 
with ■ yellow siie mkdr at Armeniui bole, 
■ litOc wax, and aome parcllnicnt >iic: but 
in thiB, IB in most other com poaition* uaed 
in the arts, there are variitioni which de- 
pend on the skill or the caprice of (be ar- 
tists. When the liic is dry, the giiUi is 
applied upon the aarface preTiouily wet- 
led with clear water. A certain number 
efhoura after tbii application, but previ. 
ous to the perTecl hardening of the com- 
position, the pild may be very highly bur- 
nished with B tool of agate made for this 
purpose. This gilding is lit only for work 
within doori; for it readily comes olf upon 
being wetted. 

The edges of the leavea of books are 
gilded by applying a composition of one 
yart Armenian bole, and one quarter of a 
part of augar-candy, ground together with 
white of egga. Tbia is burnished while 
the book remains in the press, and the 
fold is laid on by means of ■ little water. 

Leather is pided either with leaf-brass 
er ajlTer, but moit commonly by the latter, 
in which caa« a gold coloured Tarnish is 
laid over the metal. Tin.foii may be used 
instead of silver leaf for this less perfect 
{gilding upon *ach works as do not possess 
Aeiibtlity. 

■ Glass. MosI of the ireatitea, which 
I ha%'e seen on the niuiuraclure of glass, 
illustrate i well known poHition, thi ' 
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Pure sand, *i-9 

Dry Bubcarbonate of aodii - S6-S 
Pure quicklime, • • - - 4. 

Nitre, 1.5 

Broken plate glass, ■ . • 3S.0 

100.0 

About seventy parts of good plate ftiM 
may be run off from these materials. 

3. Cntm, arfine H'mdn-gltu*. Tbia Is 
made of sand vitrified by the imptire baril- 
U, manufactured by incineration of N»- 
weed, on the Scotch and Irish sboreB. T~ 
most improved composition, is 

Bg meaiure. By veffk 

Pine sand purified, S 3W 

Beit kelp ground, 

Tlieie ingredients are mixed, and then 
thrown into the fritting arch, where the 
sulphur of the kelp is dissipated, and ibt 
matters are thoroughly incorporated, Ibrni- 
ing, when withdrawn at the end of tvat 
hours, a grayiah-wbile tough mass, which 
is cut into brick-shaped pieces, snd after 
concretion and cooling, piled up for 
By tang keeping, a soda efflorescence fo 
on their surface. They are then su^ 
to have become more valuable. T1 
bricks are put into the melting pota, >b1 
sometimes a proportion of common sdl il 
thrown in towards the end of the ay&a 
tion, if (he *i(rlficstion has been imperfet 
Under the article ntlphaU afioda, in iKs 
Dictionary, retained from the old editing 
there is the following sentence; *' Pqnt dca 
Charmes has made some experimcnta W 
it in fabricating glaSs; with aand alone, if 
would not siiMFcd, but coual parts of at- 
bonate of lime, fand, and dried ]-■-'-- 




GLA GLA 

compMcd ind diMipated. This decom- ed to tht aecur&te envelopement of the in- 
position romy be either eflectod during^ the terior part* which is more slowly cooled. 
Bftking' of the ^ass, or before, at the plea^ In most of the metals, the degree of flexi- 

sure of the workmen. bility they possess, must be sufficient to 

4. Bvad GtoMt. This is made of a mix- remedy this inaccuracy as it takes place; 
ture of soap boilers' waste, kelp, and sand, but in glass, which, though very clastic 
The first ingredient consists of lime used and flexible, is likewise excessively brittle, 
fcr rendering the alkali of the soap boiler the adaptation of the parts, urged different 
caustic, the insoluble matter of his kelp ways b^ their disposition to retain their 
or berilla, and a quantity of salt and wa^ respecuve dimensions and likewise to re- 
tCTB all in a pasty state. The proportions main in contact, by virtue of the cohesive 
aeecssarily vary. 3 of the waste, 1 of attraction, can be maintained only by an 
kelp, and 1 of sand, form a pretty good elastic yielding of the whole, as far as may 
broad glass. They are mixed together, be, which will therefore remain in a state 
dried, and fritted. of tension. It is not therefore to be won- 

5. Mwttk Gla»9 is the coarsest kind. It dered at, that a solution of continuity of 
M Made of soaper's waste and river sand, any part of the surface should destroy this 
ia proportions which practice must deter- equilibrium of elasticity; and that the sud- 
■iae according to the qualtity of the den action of all the parts at once, of so 
waste; some soap boilers extracting more brittle a material, should destroy the con- 
Mfine matter, and others less from their tinuity of the whole, instesd of producing 
kelps. Common sand and lime, with a an equilibrium of any other kind. 

little common clay and sea salt, form a Though the facts relating to this dispo* 

cheap mixture for bottle glass.* sition of glass too suddenly cooled, are 

As far as obser\*ation has hitherto direc- numerous and interesting to the philoso* 

tad Its, it appears to be a general rule, that pher, yet they constitute a serious e\il 

the hardness, brittlcness, elasticity, and with respect to the uses of this excellent 

ether mechanical properties of congealed material. The remedy of the glass-maker 

bodies, are greatly affected by the degree consists in annealing the several articles, 

of rapidity with which they assume the which is done by placing them in a furnace^ 

aolid state. This, which no doubt is re- near tlie furnace of fusion. The glasses 

finmble to the property of crystallization, »re first put into the hottest part of this 

and its various modes, is remarkably seen furnace, and gradually removed to the 

in steel and otlier metals, and seems to cooler parts at regular intervals of time. 

obtain in glass. When a drop of glans is By this means the glass cools very slowly 

auffpred to fall into water, it is found to throughout, and is in a great measure free 

possess the remarkable property of flying from the defects of glass which has been 

mto minute pieces, tlie instant a small part too hastily cooled. 

of the tail is broken off. This, which is M. Itea'umur was tlie first who made any 

commonly distinguished by the name of direct experiments upon the conversion of 

Frince Rupert*s drop, is similar to the phi- gla^^ into porcelain, instances of this ef- 

hwophical phial; which is a small vessel of lect may be observed among the rubbish 

thick glass suddenly cooled by exposure of brick-kilns, where pieces of green bot- 

to the air. Such a vessel possesses the ties are not unfrequently subjected by ac- 

property of flying in pieces, when the cident, to the requisite heat; but the di- 

saiallest piece of flint or anpilar pebble is rect process is as follows: A vessel of 

let fall into it, though a leaden bullet may green glass is to be filled up to the top 

he dropped into it from some height with- with a mixture of white sand and gypsum, 

out injury. Many explanations have been and then set in a large crucible ui>on a 

offered, to account for these and other si- quantity of the same mixture, with which 

ailar appearances, by referring to a sup- the glass vessel must also be surrounded 

posed mechanism or arrangement of the and covered over, and the wljole pri-sscd 

particles, or sudden confinement of the <lown rather hard. The cnictble is then to 



tter of heat The immediate cause, be covered with a lid, the junctures well 

however, appears to he di-rixcd from the luted, and put into a poUer^s kiln, where 

flSKt, that the dimensions of iMxlies snd- it must remain during tiie whole time that 

denly eooled remain Urger, than if the re- the pottery is baking; alter which, the 



ition had been more gradual. Thus glass vessel will be found trunsformed in- 

the specific gravity of .steel hardened by to a milk-white porcelain The glass, on 

sudden cooling in water is less, and its di- fracture, appears fibrous, as n' it were com- 

■wnsions consequently greater than that posed merely of silken thrcaJi laid by tlic 

ef tlie same steel gradually cooled. It is side of each other: it has alH«i quite lost 

more than probable, that an effect of the the smootli and shining a])iK*arance of 

saoie nature obtains in glass; so that the glass, is very hard, and emiu sparks of 

dimensions of the external and suddenly fire when struck with steel; thougii not so 

cooled suHacc remain laiger than arc luit- briskly at rtal porcelain, l^ffia obianred. 
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that th« »bore-mFntinn«d mtlcrialu have 
not exclutivfly Ma effecl upon glims; but 
that poviltrcti charcoal, K>ut, fibicco-pipe 
cUy, and bunc-athei, pmluce llic sumc 
ctiiingc It ii n-markabk, tlial ihv lur- 
roundiiij; saml bccomu in tome mvaaure 
agglmiiiati'tl by tills prijci-ns, wbicli, if 
cuntinurd r<iT u sufficitiil It-iiKtli iif time, 
entirely lUsiroys Ihi li-mirL- ol' Uie iflriai, 
and rcndcFN il puhcruliiil. 

Tlie ancient stiiincd rIhss has been 
mucli ulmired, and biaiitit'iil painting on 
tliiB Mibstuncc luiVf bteii pi-oduccil ol lute 
Tcart. Tbi- colours ai'c of tlic nutiin- of 
tlioie wu.ll. in eiiamiUinf;, and tlip ^laaii 
•bould have no lead in ilH cunipoaitioii. Mr. 
Bronpiiart liaa made many expuiinicnta 
on lliia Hulijcct. 'I'lic purple of Cunsiui, 
mixed with i>ix parts of u fliiz, ciiTii|H><ied 
of bi>rui, and glm made vltb alUx ind 
lr:id, proituccii a very btxiitifid viuk'l, but 
liable l<> tnm blue. It<.tt oxide of imn, 
piepartd by mcani of the nitric arid and 
■ubseqiitnt exposure to fire, and mixed 
villi a flux of borax, santl, and a small 
portion of minium, produFe* a fine rrd. 
Mumte of lilvtr, oxide of line, wbitc 
clay, and the yollnw nxidc uf iron, mixed 
logellicr witJioiil any flux, produce a yel- 
low, ll^bt or deep, nccanliii); to the (juan- 
tily laid nn, and ngiial in be.iuty to that of 
the ancient!, A prmdcr remain* on ihe 
suHace after bakinK. wliich mav easily Ik 
cleaned olf. Blue ii. produced by oxide of 
cobalt, with a Hui of ailex, polaib, and 
lead. Tn produce a green, blue niuit Ix 
put on one aidu of the (rla»», and yrllo«r 
0[i the oihiTi or u blue may he mixed with 
yt'llow oii.lc of inm. Bbck >b made by a 
-■- .1 blue nlth Il.t oxlJcsof 



tiTx, Colours i^n^iah -while. 
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5.64. It occur* along with rock aalt and 
Ep*om aalt, on the bordera of aalt lakei, 
and diiiolved in Ihe waleri of lakea and 
Ihe oceanj in efflorcBcencen on Tnoonih 
^raundi also on aaniLalone, marl-nlate, and 
walla. It it found at Cger in Hulicnia, on 
meadow -g;round, ai an cfflorenceiKe, and 
ill i;alleriei of minci in aeveral pUcea.*— 



'riLAiraci 

le-velL . __^ ._.^ ___ 

-—,.-, -aided prism*, the latent 

tdgca of which are 1U4* iB*, and 7i'3af. 
L^ler^l planei transvericly itreakedi ter- 
minal planes amonlh. Shining. Fracturs 
loliated or eonclioidal. NolWr than calca- 
reous apar. TraiiBparenL Britllc. Sp. 
^r. 2.7. It dccrrpitaleK before the blow, 
pipe, and melu into white enamcL In wa- 
ter it become* opaque, and i* partly solu- 
ble, lis constituents are, dry sulphate of 
lime 4ili dry sulphate of soda 51. It it 
founil imbedded in rork-aalt, at Villaruba, 
near Ocana, In New Castile in Spain.*— 

(iLAiiNC. SeePoTTBav. 

Glihhes. a name occailontUy applied 
to micaceous eartha. 

* Gliadine. See Glutkb.* 

Cluciha. This earth was diteorcred 
by Vuuquclin, first in the aqua marina, vd 
afterward in the emerald, in the winter of 
ir98. Its name i> derived froo) it* distia- 
gniHliing character of rnrming- with acids, 
salts that are tweet to the taste, fhe fol- 
lowing i* his method of obtaining it^— 

Let 100 parts of beryl, or emerald, he re- 
duced to a fine powder, and fiited in a sil- 
ver crucible with 300 of pure polaah. l« 
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klues. It doci not hirden, ihrink, or ag^- ces does not essentially differ from other 

p'lutinate by heat; and is infusible. It is saccharine mucilages. The second, name- 

if%«eliible in water, but forms with it a ly, the starch, forms a pfluey fluid by boil* 

alightly ductile paste. It is dissolved by inf^ in water, though it is scarcely, if at ally 

Sotasli, so<la, and carbonate of ammonia; acted upon by that fluid when cold. Its 

ut not by pure ammonia. It unites with habitudes ancl products with the fire, or 

•ulphunrttcd liydrf)}^en. Its salts have a with nitric acid, ure nearly the same aa 

•accharine taste, with somewhat of astrin- those of gum and of sugar.' It appears to 

gency. lie as much more remote fn>m the saline 

* Hit H. Davy's research* s have rendered state than gum, as gum is more remote 
it more than probable, that ghicina is a from that state than sugar. 
compound of oxygen and :i peculiar metal- The vegetable gluten, though it existed 
lie aubitancc, which may be called ^iuci- before the washing, in the pulverulent 
miM. By heating it al<»ng with potassium, form, and has acquired its tenacity and ad« 
the latter was converted for the most part hcsive equalities from the water it has im« 
into potash, aiul dark coloured particles, bibed, is nevertlu-less totally insoluble in 
Uaving a metallic appearance, were found this fluid. It has scarcely any taate. When 
diffused through the mass, which regained dry, it is semi-transparent, and resembles 
the earthy character by being heated in the glue in its colour and appearance. If it be 
ftir, and hy the action of water. In this drawn out thin, when first obtnined, it may 
last case, hydrogen was slowly dinengaged. be dried by exposure to the air; but if it 
According to Sir II. Da^*}', the prime equi- be exposed to warmth and moisture while 
Talent of ghicina would be .3.6 on the oxy- wet, it putrefies like an animal substance. 
gen scale, and that of glucinum 2.6. These The dried gluten applied to the flame of 
are ver}- nearly the equivalents of lime, and a candle, crackles, swclla, and bums ex- 
calcium. From the composition of the actly like a feather, or piece of horn. It 
mlphate, Berzelius infers the e(]uivulcnt to affords the same products by destructive 
be 3.2. and that of its basis 2.2* distillation as animal matters do; is not 

Glte. An inspissated jelly made from soluble in alcohol, oils, or ether, and it 
the parings of hides and other ofl'als, by acted iip<m by acids und alkalis, when beat- 
boiling them in water, straining through cd. .\ccording to Uouelle, it is the same 
a wicker basket, suffering the impurities with the caseous substance of milk. 
to subside, :ind then boiling it a second * (ilutenofli'heat. — M Taddey, an Italian 
time. The articles should first be <ligest- chemist, han lately ascertained that the 
ed in lime-water, to cleanse them from gluten of wheat nt:«y Ik' deconi posed into 
gn-ase and dirt; then steeped in w:iter, two principles, which he has distin^',uishcd 
stirring them well from time to time; and by the names, srUtiditn: (fntni >/.m gluten), 
lastly, laid in a heap, to have the water and Hmo/iir (from ^wai| iVrnunt). They are 
prv&sed out, before tlu-y are put into the obtained m a scpMraie niniQ by kneading 
boilf r. Some reeonmuiul, that the water the fresh ghiten in succ.ebsive portions of 
should Ik- kept as nearly as possible to a alcohol, as \*tnfr us th.it rK{nid continues to 
boiling heat, uitluiut suffering it to enter become milky, whin diluted with water, 
into ebullition, in this state it is poure<l The alcohol solutions being set aside, 
;ntf> flat frames or mouUU, then cut into gradually depositc a whitish matter, con- 
iquare pieces when cfuigcaled, ami after- sisling of sntall fih.nients of gluten, and be- 
ward drieil in a coarse net. It in said to come perfc* tly transparent. Iteing now 
improve by age; and that gltie is reckoned left to b\uw evaporation, the gliadinc re- 
*,he best, which swells considerkhly with- mains lu'liind, of the consistence of honey, 
out dissolving by three or four da^s infu- and mixrd with a litUe }ellow resinous 
sion in cold water, ami recover?* its former matter, from which it may be freed, by di- 
dimensioiis and propertii-s by dr\ing. gestion in 8ul])huric ether, in which glia- 

Shr^'ds or parings of villuni, paiehment, dine is not Hensi!)l\ «.olnhle The portion 

or white leather, make a clear and almost of the gluten not ilisMilved hy the alcohol 

colourless ghie. is thi- zimottf 

iii.v Tius i\ zor.r\ni.r.). If wlieat-fliuir Prnprvtirx nf ClimUne. — When dry, it 

be m..de int<» a paste, and washed in a has a straw-yeUow colour, slightly tr.4n8- 

large quantity of wat«'r, it is sepuratevl in- parent, an<l in thin [)I:iUs, brittle, having a 

to threi iliMiiu'l s'lljstar.ce*; a nwuilagi- slight snu IT sunil ir to ih.it of honeycomb, 

nous Saccharine matter, which i.s nailily and, wluri ^li^hilv luaud. gi\ing out an 

dissidved in the li(|UOi-. and may be sepa- odour similar lo tiiat of h'liled ;«pples. In 

rated from it by i vaporatiou; starch, which the mouth, it lucomes adl.t-siw, and has a 

is Buspendiil in the fluid, ami subsides to sweetish and b: Kainir taste. It is pretty 

the bottom by repose; and gluten, which soluble in boiling ah'ohol, which loses its 

remains in the hand, and is tenacious, very transparency in proportion as it cooU, and 
ductile, somewhat elastic, and of a brown- then retains only a small quantity in solu- 
fray colour. The first of these substan- tion. It furms a kind of varnish in those 
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todJM to which it i( ipplied. It •often*, 
but doei not diiBolvc in cold diatilled w*- 
ter. At 1 boiling hcit it ii converted 
into froth, inil the liquid remaini ilighllj' 
milky. It is specifically hcuvier than water. 

The alcoholic wlulioti of ^liadine be- 
come! milky, when mixed with water, and 
U precipitated in wliitc fluckj by the alka- 
Lne carbonatea. It is tcarcely aflccted by 
the mineral and vegetable acida. Ury glia- 
dinc diiiolvea in cauatic alkalis and in 
acid*. It awella upon n;<l-hot coals, and 
then contncla in the maimer of anima) sub- 
atanccs. II bums with a prctly IJTcly 
flame, and leaves behind it a light s]>ongy 
charcoal, difficult to incinerate, Gliadine, 
in same respects, approaches the proper- 
ties of resinsi but diners from them in be- 
ing inaolublv in sulpliuric ether It ia 
Tery sensibly aflecteJ by the infusion of 
nut-galU. It ii capable of itself of under- 
going a slow fermentation, and producea 
nnnentation in saccharine subalunccs. 

From the flour of barley, rye, or oats, no 
gluten cui be extracted, as fnim that of 
wheat, probably because they contain too 
atnall aquantily.* !iee Ziuoiia. 

' Gniiti. A compound rock, cans! st- 
ing of feldspar, quim, ind mica, disposed 
in slates, from the pri.-domln>nee of the 
mica scales. Its structure is cilled by 
Werner, granular-slaty. This gcognostic 
formation i« always stntlfiedi contains 
•ometimes crystals of schorl, tourmaline, 
and garnet, and ia peculiarly rich in me- 
tallic ores-* 

G01.D is a yellow metal, of specific ca- 
vity 19J. It is soft, very t<u,(;li, ductile, 
and mslleahlei unalterable and fixed, whe- 
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•uremeat, it fellows thai the leaf itulf is 
ITiVtt P*!^ of ■" '"ch thick. This, how. 
ever, is not the limit of the mallublGty ot 
gohl: for the gold-beatere And it necessary 
to a<ld three grain* of copper in the oudco 
to harden the gold, which otherwiae would 
paa« round the regularities of the newcM 
akins, and not over them; and in tiling dki 
old skins, which are not so perfect *■! 
smooth, they proceed so far as to add twrirc 
frraJns. The wire which ia uied bj tto 
lacemaken, is drawn from an ii^ot of iik 
ver, previously gilded. In this way, fraot 
the known diameter of the wire, or brr^dlk 
when flattened, and its length, (onthtt 
witli the quantity of gold used, it is roondt 
by computation, that the covering «f gold 
is only one 12(h part of the thicWt* oT 
goldJeaf, though it is still so perfect as I* 
exhibit no cracks when viewed by a mi- 



No acid act* readily upon gold but aqua 
repa, and aqueous clilorine Chromic acid 
added to the muriatic, enables it to di*- 
solve gold. 

The small degree of concentration, of 
which BqueouB chlorine is ausce])tible, and 
the Lmpcrfecl action of the tatter acld^ 
render aqua regia the most convenieat sol- 
vent for tliis melal. 

When gold ia immersed in aqua re^a, 
an cflcrvescence takes placet the solutHM 
tinges animal matters of a deep purple, and 
corrodes (hem. By careful evaporaliw, 
fine crjatals of a topaz colour are ubtained- 
The gold Is precipitated from it* aolvcl^ 
by a great number of substances. Lisa 
and map^eiia precipitate it in the forai of 
llowish powder. Alkalis exhibit tke 
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I mart thmn the gold made me of. A u well m from that of a considertblepno* 

ierable degree of precaution ia ne- portion of these metals separating from 

y in preparing this substance. It each other by fusion, in consequence of 

not to be dried but in the open air, their diflTerent specific gravities, when their 

istance from a fire, because m very proportions do not greatly differ, it ahould 

heat may cause it to explode. Se- seem, that their union is little more than 
fatal accidents have arisen from its *a mere mixture without combination; for^ 

lion, in consequence of the friction as g^ld leaf transmits the green rays of 

lund stoppers in bottles containing lifiT^t, it will easily follow, that particles 

ubstance, of which a small portion of silver, enveloped in particles of g^ld» 

(led in the neck. will reflect a green instead of a white light. 

Riinating gold, when exposed by Bcr- A strong heat is necessary to combine 

: to m very gentle heat in a copper platina with gold: it greatly alters the co- 

with the pneumatical apparatus of lour of the gold, if its weight exceed the 

ry, was deprived of its fulminating forty-seventh part of tlie mass. 

f, and converted into an oxide, at the Mercury is strongly disposed to unite 

time that ammoniacal gas was disen- with g^ld, in all proportions with which it 

. Fn>m this dangerous experiment it forms an amalgam: this, like other amal- 

:rtaincd, that fulminating gold con- gams, is softer the larger the propoition 

f oxide of g^ld combined witli am- of mercury. It sof\ens and liquefies by 

The same eminent philosopher heat, and cr)'stallizcs by cooling, 

i fulminating gold to explode in cop- Lead unites with gold, and considerably 

iiaels. Nitrogen gas was disengaged, impairs its ductility; one-fourth of a grain 

drops of water appeared, and the to an ounce rendering it completely brit- 
ras reduced to the metallic form. In tic. Copper renders gold less ductile^ 
Kperiment he infers, that the ammo- harder, more fusible, and of a deeper co- 
is decomposed; that the nitrogen, lour. This is the usual addition in coin^ 
nlv assuming the elastic state, caused and other articles used in society. Tin 
;pk>sion, while the oxygen of the ox- renders it brittle in proportion to itsquan- 
lited with the hydrogen of the alkali, titv; but it is a common error of chemical 
trmed the water. writers to say, that the slightest addition 
s satisfactory' theory was still farther is sufficient for this purpose. \\ hen alloyed 
med by the decomposition of fulmi- with tin, however, it will not bear a red 
; gold, which takes place in conse- heat. Witii iron it forms a gray mixtures 
t of the action of the concentrated which obeys the magnet. This metal it 
iric acid, of melted sulphur, fat oils, very hard, and is said to be much superior 
her; all which deprived it of its fulmi- to steel for the fabrication of cutting in- 
* quality, by combining with its am- struments. Hismutli renders gold white 

and brittle; as do likewise nickel, manga- 

phurets precipitate gold from its sol- nese, arsenic, and antimony. Zinc produces 

the alkali uniting witli the acid, and the same eflect; and, when equal in weight 

dd falling down combined with the to the gold, a metal of a fine grain is pro- 

ir; of which, however, it may be de- duced, which is said to be well adspted to 

1 by moderate heat. form the mirrors of reflecting telescopes^ 

St metallic substances precipitate gold on account of the fine polish it is suscep- 

iqua regia: lead, iron, and sih'cr, pre- tible of, and its not being subject to tarnish. 

Le it of a deep and dull purple colour; The alloys of gold with molybdena are not 

r and iron throw it down in its me- known, it could not be mixed with tung- 

stAte; bismuth, zinc, and mercur}-, sten, on account of the infusibility of this 

ise precipitate it. A plate of tin, im- last substance. .Mr. Hatcheit gives the fol- 

d in a solution of gold, affords a pur- lowing onlcr of different metals, arranf^ 

»wder, called the purple powder of as they diminish the ductility of gold: bis- 

IS, which is used to paint in enamel. muth, lead, antimony, arsenic, zinc, cobalt^ 

er, naphtha, and esncntial oils, take manganese, nickel, tin, iron, platins« cop- 

from its solvent, and from litjuors, per, silver. The first three were nearly 

, have been called potable gold. The equal in effect; and the platina was not 

vhicli is precipitated by evaporation quite pure. 

:se fluids, or by the addition of sul- For the purposes of coin Mr. Ilatchett 

of iron to the solution^'of gold, is of considers an alloy of eciual parts of silver 

most purity. and copper as to he preferred, and copper 

St metals unite with gold by fusion, alone as preferable to silver alone, 

silver it forms a coni|)Ound, which is * The peroxide of gold thrown down by 

in proportion to the quantity of silver potash, from a solution of the' neutral me- 

L It is remarkable, that a certain riate, consists, according to Berzelius, of 

rtion, for example, a fifth part, ren- 100 gold, and 12 oxygen. It is probably m 

i greenish. From this circumstance, tritoxide. The protoxide of a g^rcenish co- 
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bur, It procured bf tre>tin|; «itli potuTi- 
wkter, muriate of guld, kfler heat haa ex- 
peDed the chlorine. It aeema to conaitt of 
100 metal + 4 niygpn. The prime equl- 
nlent of i^ld cornea out apparentlj 25.* 

The gold coins of ('real fiiiuin cunuin, 
eleTcn part* of gnld, and one of copper. 
See AiaAT, Gilding, and Orbi of Gold. 

* GoRcoHiA Noaii.ll Tl,e ifd coral. 
II con&iiita of an interior item, compoied 
of nlatinoui matter and cirbonute of lime, 
with a cortex, conaisting nfmembrane with 
carlmnate of lime, coloured by aome un- 
known aiihutance * 

Govlard'i Extract, A Mturated io- 
lulion of aubacctutv of lead, ^ie<.' Lead. 

■GeuTT CoHcnETioNi. Thtsc have 
been called chalk-stones frum their appear- 
ance: but Div Wollaalon first demonalratcd 
their true composition to bf uric acid, com- 
bined with ammonia, and thus ciplaini'd 
the inyslerioui paiholoj^iral relation be- 
tween gout and gravel. Seef.'ONCHETIOII 

Gouty concretion* arc soft and friable. 
They are insoluble in cold, but Bli(;htly in 
boiling water. An acid bein); adiltil lo this 
aolulion, Sfizes tliv snda, and tin- uric acid 



aab. An arliliciil cumpnund may 
by triturating uric acid and soila with narm 
water, whirh exactly rtstmblci gouty eon- 
crelioni, in its chemical cons'itiition.* 

*fiHAlNEn. 'I'he lixiiium obtained by 
infnsing pigeons' dung in water, ia used 
for giiing flnibilliy to skins in the process 
of tinning, and ia called tlic j-rainer.* 
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tiines for the putpote of readily nibdiri* 
ding them by weight. 

This ia done eiUier by pouringthe lDdt> 
ed metal into water, or by agitating it in* 
box until the moment of congelation, at 
which instant it becoDtes converted into a 

Varioua contrivances are used to prevent 
danger, and inniirc lucctss, in iJie sere* 
ral manufactories thai require granulation. 
Cupper is granulated for making brass, by 
pouring it tlirough a perforsled laille into 
a entered veasel of watt^r with a moveahle 
false bottom, A compound melAl, coniift- 
ing chiefly of lead, is poured into water 
through a perforated vessel of another 
kind, lor making small. shot, in which the 
height above the surface of the fluid re- 
quires particular adjustment- In • new 
manufactory of this kind, the height ii up- 
ward of 100 feet. 

'Gbavhite. Rhomboidal graphite of 
Jameson, or plumbago, of which he givea 
two sub-species, the scaly and compact, 

Ist, Scaly Graphiie. Colour dark sieel- 
gray, appnuiching to iron-black. It occun 
massive, disteminated and crya tall i led. 
I'lic primitive form is a rhomboid. The 
secondary form is the uquiangular aii-sided 
table. Lustre splendent, metallic. Cleavage 
single. Fracture scaly foliated. Streak 
shining and metallic. Hardness sometimes 
equal In that of gypsum. 

Perfectly sectile. Kaiher difficultly fran- 
gible. Itwritesandsoils, Streak on paper 
black, feels very greasy, 6p. gr. from 
1.9 to 3.4. 

3i!, Campael Gniphile. Colour rather 
blacker th^in preceding. Massive, ditse- 
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Gn wiTY, m term uied by phjiical wri- * Gsbnatitb, or priimatic j^amet See 

trrs to denote the cauie, by which all bo- Staukotidb.* 

dies mo^e toward each other, unless pre- * Guaiacum. A reiinoua4ooking tub* 

fentcd by some other force or obstacle, stance, extracted from the very dense 

Sec ATTaAcrioif. wood of a tree growings in the West In- 

Gb ATiTT (Sraciric). See Specific dies, called gwiiacum officinale. 

Gbavitt. It differs however from resins in its ha- 

For the specific |n*avities of different bitudcs with nitric acid, as Mr. Hatchett 
kinds of elastic Huids, sec the table at the first showed. Its sp. gr. is 1.229. Its co- 
article Gas. lour is yellowish-brawn, but it becomes 

*C;baywacbb. a mountain formation, green on exposure to light. It is transpa- 

coBsistmg of two similar rocKs, which al- rent and breaks with a resinous fracture. 

temate with, and pass into each other, cal- Its odour is not disagreeable, but when a 

led graywacke, and graywacke-slaie. The very little of its powder, mixed with wa- 

iral possesses the characters of the forma- ter, is swallowed, it excites a very unplea- 

tion. It is a rock composed of pieces of Hant btiniing sensation in the fauces and 

quBitx, flinty-slate, fehlspar, and clay-»late, stomach. Heat fuses it, with the exhala* 

eemented by a clay-slate banis. These tion of a somewhat fragrant smclL 

pieces vary in size from a hen*s egg to lit- Water dissolves a certain portion of it» 

tic grains. When the texture becomes ex- acquiring a brownish tinge, and sweetish 

cccdinglv fine grained, the rock comttitutes taste. The soluble matter is left when the 

graywacke-slate. Its colour is usually aah water is evaporated. It constitutes 9 per 

or smoke-gray, without the yellowiNh-gray, cent of the whole, and rcaembles what 

or greenish tinge, frequent in primitive some chemists call exti*active. 

slate. It has not the continuous lustre of Guaiacum is very soluble in alcoholi 

primitive slate, but glimmers from inter- This solution, which is brown colouredt ia 

spcrscd scales of mica. It contains quartz decomposed by water. Aqueous chlorine 

veins, but no beds of quartz. Petrifactions throws down a pale blue precipitate from 

arc found in it. These rocks are stratified, it. 

forming, when alone, round-backed hills, Guaiacum dissolves readily in alkaline 

with deep valleys between them. Immense leys, and in sulphuric acid; and in the ni- 

beds of trap, flinty-slate, and transition trie with effervescence. From the solu- 

liineatone, are contained in thin formation; tion in the last liquid, oxalic acid may be 

as « ell as numerous metallic ores in beds procured by evaporation, but no artificial 

and large veins.* tannin can be obtained, as from the action 

* Grbbb Firr. Asphaltum is supposed of nitric acid on the other resins. 

to haTe been its chief constituent, along Guaiacum distilled in close vessels, leaves 

«-ith nitre and sulphur.* 30.5 per cent of charcoal, being nearly 

* Gbbbn-barth. Colour celandine- double the quantity from an equal weight 
green, and green of darker shades. Mas- of the conminn resins. From Ur. WoUas- 
sive, and in globular and am^gdaloidal ton*s experiments, it would appear that 
shaped pieces, sometimes hollow, or as both air and light are necessary to pro- 
encrusting agate balls. Dull. Fracture dure the change in guaiacum from yellow 
earthy. Dp^M"^- Feebly glistening in the to green. And .Mr. Hrande found that this 
streak, '^ofl and scctile. Kathcr greasy, green colour was more rapidly brought on 
Adheres slightly to the tongue. Sp. gr. in oxygen, than in common air. With ni- 
*2.6, Hefore the hlow-pipe, it is converted trie acid, or chlorine, it becomes green, 
into a black vesicular slag, lis con«ititu- next blue, and lastly brown.* 

ents are kilirrt, 53, oxide of iron 'J8, mag- Formerly guaiacum was much commend- 

nesia 2, potash lU, water 6. It in a frequent cd in syphilis and other complaints; at pre- 

minrral in the amygdaloid of Scotland, sent it is used chiefly in rheumatism, dis- 

Kngland, Ireland, Iceland, and the F.iroe solved in liijuid antuiunia. 

islands. It occurs in Saxony, near Verona, («rA.\o. .V substance found on many of 

the l'\rol, and llung.iry. it is the mouri' the small islands in the South Sea, which 

tnim-if'rren of artists in water colours. Its are the resort of numerous flocks of birds^ 

colour is durable, but not so bright as that particularly of the ardea and phznicopte- 

frnm copper. 1'hc i^rfrn-rtuth of Verona, ros genus. It is dug from beds 50 or 60 

of Bhich the analysis ^s given above, is feet thick, and used as a valuble manure 

most esteemed. — Janitton.* in Peru, chiefly for Indian com. It is of a 

* Grbbxstome. a rock of the trap dirty yellow colour, nearly insipid to the 
formation, consisting of hornblende and taste, but has a powerful smell partaking 
fridspar, both in the state of grains, or of castor and valerian. According to the 
small crystals. The hornblende is common- analyses of Fourcroy and \ auquclin, about 
ly most abundant, and conmiunicates a one-fourth of it is uric acid partly satura- 
Zittn tinge to the fcld^pitr.* ted with ammonia and lime. It contains 
* Vol.. ir. 15 
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likewiae oxilic *cid, piitlj iiturtled with 
am muni a iinil poi>i>lii phonphoric acid com- 
bined with tlie lime buei and with limc! 
imall qiiantitiei of lulpliale and muriate 
of polaib, and amTnonii; a imall portion 
of fat tnuttcr; and (and, partly quartzoac, 
partly ferruginoui. 

Gum. Tlie mucilage of vCKCtabUa. The 
principal gunn arc, I. Tiie common guma, 
obtained f:om lliu plum, the pe:icli, the 
cherry tres, Bic.— 2. Hum Arabic, which 
flow* naturally from the acacia in Bgypt, 
Arabia, and cliicwlirn.-. I'liia forma a clear 
tnntparcnt mucila^ with water. — 3. tium 
Seneca, or Senegal. It docs not (pvatly 
differ from gum Arabic: tlic pieces are 
larger nd elearvr; and it acemi to com- 
municate • hig-her degree of the adhesive 
quality to water. It is much used by ca- 
Uco^rinten and nlheri. I'lie tint sort of 
l^mi are frequently sold by this name, but 
may be known by their darker colour. — 4, 
Gain Adragant or I'ragacantli. It is ob- 
UiacdftiMi a small plant of the same name 
^nmkig in SjTia, and otlier eastern parts. 
It comes to ns in snmll white contorted 
pieces reiembUn); worms. It is usually 
dearer than othtr (;um!i, and forms a 
Uiickerjelly with wuli-r. 

Mr. Willis has fuunil, that tlicroot of (he 
common blue-bell, hyariiilliiis nun scrip- 
tus, dried and powdcnil, afforda a muci- 
lage, poasrsslnt,'' all Ihi' qnalitica of that 
from glim Arabic. l.or<l Ihindonald has ex- 
tracted a mucilngx> also from lichrns. 
<iums treated with nitric ucid afford (he 

Gum (^eIahic) Sre Caoi 

The prinripa) pji 
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charcoal of lirht woods ii ,. ._ 

tliat of those which are heavier, moat pro- 
bably because this last, being harder, is 
luBs pulverablc. 

The requisite pounding of the materUl* 
i* performed in utf large way by a mil^ is 
which wooden mortars are dispoaed ia 
rows, and in each of which a peitle is 
moved by the arbor of a water-whecli it il 
necessary to moisten the mixture frOB 
time to time with water, which aerrn ta 
prevent its being dissipated in the pulTC- 
rulent form, and likewiae obviates the 
danger of explosion from the beat occa- 
sioned by the blows. Twelve hours' pound- 
ing is in genera) required to complete the 
mixture; and when this is done, the ns- 
powder is in fact made, and only requires 
to be dried to render It fit for use. 

The granulation of gunpowder is per- 
formed by placing the mass, while in tl« 
form of a stiff paste, in a wire sieTe, co- 
vering it witli a board, and agitating the 
whole; by this means it is cut into amsU 

S rains or paKa, which, when of a requisite 
ryness.may be rendered smooth or glassy, 
by rolling them In a cylindrical Teasel gr 
cask, <;unpuwder in this form takea fitt 
more speedily llian if it be anervaid re- 
duced to powder, as may bo easily ac- 
counted for from the circumstance, thai 
the inflammation is mure speedily propa- 
gated through the interstices of the gmw. | 
Hut the process of granulation does itadf, 
'" all probability, weaken the gunpowder, 

.1 ^j^^ ,j jj ji wcakend by 

become damp; tor in 
r-MC, the nitre, which is the only ». 
hie ingTcdirnt, aufftri a panial solution IS 
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'. I^ihrgui anhjdrite. Colours, red, blue, white, K^y* an'l red; t»ometime« in'tpotted 
ami fir%y. MMs»i%*e, and in coarse fibrmis or striped delineations. Massive, and in 
roncretions. laistre, glimmering and pearly, distinct concretions, or crystallized in small 
Translucent on tlie edges. Kather easily conical lenses. Lustre, glistening, pearly, 
frangible. Spec. grav. 3. It is found in the Cleavage as selenite. Translucent. Very 
salt mines on the continent. The blue is soA, scctile, and easily frangible. Sp. gr. 
■ometimes cut into ornaments. 2.3. Its constituents arc, 32 lime, 30 sulphu- 

4. Convluted OHhytirite. Colour, dark ric acid, and 38 water, according to Kir- 
■lilk-vhite. Massive, and in distinct con- wan. it occiirs in beds in primitive rocks, 
cretions. Lustre, glimmering and pearly, as gneiss and mica-slate; in transition clay- 
Fracture fine splinter}'. Translucent on the slate; but most abundantly in beds in the 
edges. Sp. gr. 2.SS. Its constituents are, rocks of the floelz class. It is there asso- 
42 lime, 56.5 sulphuric acid, 0.25 muriate ciatcd with selenite, compact g>'psum, 
of aoda. It occurs in the salt mines of Hoch- fibrous gypsum, rock salt, stinkstoiic, and 
nia* and at Wielicxka in Poland. It has limestone. It is found in Cheshire and 
been called ^rre ek tripe; from its convo- Derbyshire, at Lunehurg, and other placet 
loted concretions. on the continent. The foliated, uid coiH- 

^ 5. Compact anhydrite. Colour gray, some- pact gypsum, when pure and capable of le- 
times wiUi spotted delineations. Massive, ceivin^ a good polish, are termed alabatter 
and in distinct granular concretions. Fee- by artists, who fashion them -into statHia 
biy glimmering. Fracture small splintery, and vases. The coarser kinds are used in 
Translucent. Hardness and constituents as small quantities in agriculture; and are con- 
in the preceding. Sp. gr. 2.95. verted by calcination into stuoeo. 

fl^^^ii/i'tmgikle ffjfPtum. 3. Compact sryptum. CulouH^ whflt of 

This species contains, according to Pro- various shades, gray, blue, red* and vdlow, 
feasor Jankeson, 6 sub-species: spart^ gyp- Massive. Dull. Fracture fine splintery, 
som, foliated, compact, fibrous, scaly fuli- Translucent on the edges. Soft, sectile, 
atcd, and earthy gypsum. and easily frangible. Sp. {pr. 2.2. Its con- 

L Sparry gypmm or telenite. Colours, stituents arc, 34 lime, 48 sulphuric acid, 18 
gray, white, and villow, with occasional ^ttcr.^^Gerhani. It occurs in beds, along 
iridescence. Massive, disseminated, and with granular g>psum, &c. It is found in 
crystallized. Its primitive form is an oblique the Campsie hillH; in Derbyshire; at Ferry- 
four-sided prism, with angles of 113* 8' bridge, Yorkshire, and in various places on 
snd 66* 52^ The following are some of the continent. 

the secondary forms: 1. Six-sided prism, 4. PibrouM ^jffmum. ('olours, white, gray, 
renerally broad, and oblique angular, and and red. .Massive ami dentiform, and in 
lour smaller lateral planes. 2. l^ens. 3. fihrous distinct concn-tions. lAistre, glis« 
rwin crystals, formed either by two lenses, tening and pearly. Translucent. Soft, soc- 
9r by two six-sided prisms, pushed into tile, and easily frangible. Its constituents 
each other in the direction of their hreadth. are, .^3. lime, 44.13 tiiilplmric acid, 21 wa- 
I. Quadruple cr}'stal, from two twin crys- ter. It occurs along with the other sub- 
tab pushed into each other in the direction species, in red sandstone near Moffat; in 
»f their length. Lustre splendent, pearly, the Forth river near Uelfast; in (aimber- 
!3eavage threefold. Fragments rhomboidal. land, Yorkshire, Cheshire, &c. When cut 
Semi-transparent, and transparent. Refracts en cubachon^ and polished, it reflects a light, 
lonble. Yields to the nail. Scratches talc, not unlike that of the cat's eye, and is soine- 
Mlt not calcareous spar. Sectile. Kasily times sold as that stone. 
Vangible. In thin pieces flexible, but ine- 5. Seabt foliateti ^tpnum. Colour white, 
astic. Sp. gr. 2.3. It exfoliates and melts Massive, di8semin:itcd, and in distinct con- 
nto a white enamel, which falls into a white cretions. Lustre, glistening and pearly, 
wwder. Its constituents are, 339 lime. Fracture small scaly foliated. Opaque, or 
13.9 sulphuric acid, 21 water, and 2.1 loss; translucent on the edges. Soft, passing 
BueMx. It occurs principally in the floets into friable. Sectile and easily frangible. 
{Tpsum formation in thin layers; less fre- It occurs along with selenite, at Montmar- 
luently in rock salt; frequently in the Ix>n- tre near Paris, in the third floctz formation 
Ion blue clay. Crystals arc daily forming of A\'emer. 

n gypsum hills, and in old mines. It is 6. Karthu eyp^um. Colour ycllowish- 
mind in blue clay, at Shotover-hill, near white. Composi'd of fine smly or dusty 
>x{brd; Newhaven, Sussex; around Paris, particles. Feebly g!iii»n»erinjf. Feels mea- 
nd all over the continent. It was UJied in gre or r:itli<>r Hue. Sr>iU slightly. Light. 
incient times for window-glass. Hence it It is found iTi)ine<r..it ly uiuU-r the soil in 
ras called glacies mariz, and lapis spccu- beds several feet thick, resting on gyi)sum, 
aris. in Saxony, SM'itzerlund, and N.uway. — 

2. FoUated granular g^Mptum. Colours, Jamefon,* 
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• TT^MATITES. Aft ofe of iron.* 

Jl Uaib. From numeroui eiperi- 
nenu M. Vauquclin infers, tliut black h*ir 
■■ formed of nine diflcrvnt lubiUncei, 

1. An animal matter, which constitute* 
the irreater part. 2. A wliite concrete oil in 
•maU quantity. 3. Anotheroilof a^rs>nih- 
preen colour, more abundant llian the for- 
mer. 4. Iron, the sUte of which in the 
hair ii uncertain. 5. A few particles of 
oxide of manjfinite. 6. Phosphate of lime. 
7. Carbonate of lime, in verj- small quanti- 
ty. 8. Sikx, inaconipicuotisquantily. 9. 
Lastly, a cansidcrabte quantity of lulphiir. 

Tbe tame ezprrimcnli sbnw, that red 
hair differa from black, only in containing 
a red oil instead of a blicki ah -green oil, 
ftnd that vhite hair differs from both these, 
only in tbe oil being nearly colourleii, and 
In cantaininrslioipfiate of magnesia, vbich 
is not fiiund in them. 

■ fJAKMOTOME. CaOSl-llOHE.* 

laH, (Siibitof). SceAu- 



• HanrKi. Colour blue of rarious 
thidea. I( occurs imbedded in grains, and 
rarely crystalliicdi in acute oblique double 
four-aided pyramids, variously truncated. 
Externally it ia generally amoolb, and edges 
rounded. Lustre splendent, to glistening:, 
and (itreous. Cleavage quintuple. Frac- 
ture imperfect conclioidal. Transparent 
and traniluceiil. Ibnlrr \lian ;.patite. hut 



druses. Lustre listening, and resinmn. 
Cleavage three-told. Principal fracture 
uneven. Translucent. Harder than cal- 
careous spar. Easily frangible- Sp. p. 
43. Before the blow-pipe it decrepitate* 
alightly, and melts readily into a white ens- 
melt •oluble with effervescence in dilute 
nitric acid. It is carbonate of barytes, with 
occasionally I per cent of carbonate of atran- 
tiles and sulphate of barytes. It occurs in 
Cumberland and Durham, in lead veins that 
traverse a aeconiUry limestone, «hich rests 
on red sandstone. It is an active poiM», 
and ia employed for killing rata. 

2. Primatic ianle, or Heavg tpar. Of 
this there are 9 luh.species; eartliy, com- 
pact, granular, curved lamellar, atraight 
lamellar, ffbmus, radiated, columnar, and 
priEmatic. They are all sulphate* of ba- 
rytes in cotnpoiition. On account of iti 
forms of crystallization, we iliall describe 
the/reiA Uraighi lameltar heavy spar. 

lu colours are wliite, gray, blue, J^reen, 
yellow, red, and brown. Massive, in dis- 
tinct concretions, and crystalliaed. The 
primitive form it an oblique, four-tided 
prism of 101° ij'. The following are the 
secondary forms; the rcctan^ar four- 
sided tabic; the oblique fuur-tided table, 
perfect or variously truncated or bevelled) 
the longish »i*-»idcd table, perfect or be- 
velled; the eight-tided Ubie, perfect or be- 
velled. Lustre iplerdent, between retin- 
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Cteavafi^, in tlie direction of thr lateral r.vks hfrlonplnt^ to the sorondary trap fop. 

planet of the primitive form. Fracture matiun. Tiie tincst heliotrope coiucii i'ruiu 

fine i^ined uneven. Translucent. Harder Bucharia and Silieria. A variety is found 

than calcareoufl spar, but softer than fluor. in the island of Kume in Scotland. It is 

Brittle. 8p. gr, 3.7. Infusible before the cut into seals and snuflT-boxes. The Sibe- 

blow*pipe, but becomes white and opaque, rian wants the rt-d spots. — JameMon* 

tinring^ the flame of a dark purple colour. Hcliotropii'm. Turnsole. See Ar- 

It 11 soluble with efTervesccnce in dilute chil. 

nitric or muriatic acid; and paper dipped * Hellebore. The root of a plant for- 

In the solutions thus pnxlucctl, bums with merly used in medicine, but now nearly 

a purple flame. Its constituents are, discard I'd fmm practice, in consequence of 

Strontian, 61.21 69.5 62.0 74 the violence of its operation. Vauquclin 

Carbonic acid, 3o.20 3U.0 30.0 25.0 ascribes its acrimony to a peculiar oil. 



IVateFf 8.50 0.5 8.0 0.5 which he separated from the infusion in 

— ^^— — — alcohol, b> (listillin)r off the latter. It is 

100.0 100.0 100.0 100.0 very poisonous. Orfila says, on the con- 

Ihpe. Klapr. Pelle. Buchotx. trary, that the poisonous <(uality of helle- 

It occurs at Strontian in Argfillshire, bore root resides in a principle soluble in 

in veins that traverse i^eiss, along: ^'>th water; ami the powdered root is more ccr- 

iralcna, heavy spar, and calcareous spar, tainly futal, when applied to a wound, than 

** 1 he peculiar earth which characterizes when swallowed; that the white hellebore 

this mineral, was discovered by Dr. Hope, is more active than the black; and that the 

and its various properties were made known alkaline extract, whicii forms a part of the 

tu the public m his excellent Memoir on tonic pills of Hacher, is also very powerfuL 

Sirontites, inserted in the Transactions of Vomiting is the only antidote.* 

the Royal Society of Kdinbur^h, for the *II£lvi.ve. A sub-species of dodeca- 

year 1790. ' — Jameton^ vol. ii. whose ac- hedral f^arnet. Colour wax-yellow. Dis- 

ccwint of the preceding: species is a model seminated, in small granular concretions, 

of mineralogical description. and cr}-stallized in small tetrahedrons. 

4. AxifrangibU: barjftt, or Cflettine. — Of lilimmering, or shining. Fracture, small 

thia there are five sub-species; foliated, pris- grained, uneven. Crystals, strongly trans- 

matic, fibrous, radiated, and fine granular, lucent. Softer than ({nartz, but harder 

Wc shall dcscril>e the fiiliatcd, and refer to than feldspar, lirittle. Sp. gr. 3 2 to X3. 

Professor Jameson's work for the rest. It melts eaxily into a black isli -brown glass. 

Colours white, gray, blue, and flesh-red. It occurs along with slate-spar, brown 

Massive, in lamellar concretions, and crys- blende, and fluor spar, in l>eds subordi- 

tallized; in the rectangular fi>ur-si(led ta- tiate to gneiss, near Schwartzenberg in 

ble, in which the terminal planes are he- Saxony.* 

Telled, and in the rectangular four-sided * Hematin. The colouring principle of 

table, bevelleil on the terminal edges, lais- logwood, the hematuxylon campcchianum of 

tre splendent, pearly. Cleavage tlireefold. botanists. 

Fracture uneven; fragments rhomboidal. On the watery extract of logwood, di- 

Translucent. Scratches calcareous spar, gest alcohol for a day, filter the solution, 

but is scratched by fluor spar. Sectile. and evaporate, add a little water, evaporate 

easily fmngible. Sp. gr. 39. It melts be- gently again, and then leave the liquid at 

fore the blow-pipe into a white friable ena- rest. Ilematin is deposited in small crys- 

mel, without very sensibly tinging the tals, which after washing with alcohol, 

flame. It is sulphate of strontites, with are briUiant, and of a reddiah-white coUmr. 

about 2 per cent of su1ph.ite of barytes. it Their taste is bitter, acrid, and slightly as- 

occurs in traptuff, in the Calton-hill at Ed- tringent. 

inburgh, and in red sandstone at Inverness. Hematin forms an orang^e-red solution 

It it abundant in the neighbourhood of Oris- with boiling water, iKxoming yellow as it 

tol. — Jameton.* cools, but recovering with increase of heat. 

Heat. See Caloric its former hue. Kxcess of alkah converts 

• Heliotrope. A sub-species of rhom- it first to purple, then to %'iolet, and lastly, 

boidal quartz. Colour, green of various to brown: in which state the hematin seema 

ahades. The bhiod and scarlet -red, and to be decomposed. Metallic oxides unite 

the ochre-yellow (hits and spots, are owing with hematin, forming a blue-coloured 

to disseminated jasper .Massive, and in compound, f ti>latin throws down reddish 

angular and rolled pieees. Lustre glisten- floceuli. I'eroxidc of tin, and acid, merely 

ing, resinous. Fracture conrhoidal. Trans- redden it.* 

lucent on the edges. Kasily frangible. * Hep a r Sulphirts. A name anciently 

Hard, but softer tlian calri-dony. Kather given to alkaline and earthy sulphurets, 

Lcavy. Sp. gr. 2.63. It is infusible before li-om their liver-brown colour.* 

tlie blow .pipe. Its constituents are, silica *IIepatxcAir. Sulphtirettcd b^'dro- 

84, alumina 7^, and iron 5. It is found in gen gas.* 
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■ IlitrATiTE. FLtid, Mraight, UTneltar, 
h(Mi»J iip»r. A vtricty of Umellar harjtea, 
coiitkining a minute portion i>r iiilphurj in 
consei|uence of which, when it is heated 
or rubbed, it emits a fetid aulpliuraua 

* HicHGXTs RatiM. SceFo»ii.CB- 

■ HoLLnw Spar. Chiailalilt.' 

■ HoLHivE A iicw miiirrul, which oc- 
curs crystallized in the furm of an oblique 
four-siik-d priim, and having a up. gravity 
of 3.597. Ita cnnstituenti arc '27 lime, 21 
carbonic acid, 6j alumina, 6) silica, 29 oi- 
ide of iron, and 10 wuler.* 

* Ho ire The whet-slate of mineralo- 
piti.' 

* HoNET. It ii lupposcd to coniiit of 
•Ufar, mucilage, and an acid.* 

* Hoxev-Stohb. Mellite. Crystal- 
lized Harz of Mobs; the pyramidal lionej- 
stonr of Jameson, Colour honey-yellow. 
Rarely maisiTe, but very diitinclly crystal. 
liied. The primitive form is a pyramid of 
lie" 4' and 93" 72'. The fallaTing are 
some of the secondary figures: Itf, The 
primitive pyramid, truncated on the api- 
ces, or on the apicei and angles; 2d, These 
truncations giving rise to a low rectangu- 
lar fciur-aidtd prism, or to an irregular 
rhomboidal dodccaheilmn; Sd, The angles 
in the common ba<c flatly bevciled. Lustre 
sptcndPtit. Cleavage pyramidal. Fracture 
conchoidal. Semi-lraniparent. Refracts 
double. Kanler than gypium, but not so 
hard ai calcarcniia spar, Urittie. Sp. gr. 
l.SO. Bffor- •'- M^^.„„^ ;. W^^rv^, 
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dinieminated anil crystallized, in a broai!, 
thin, very oblique, four-sided prism, and 
in a sii-iided prism. The lateral planet of 
the prism are deeply longitudinally streak- 
ed. Lustre sliining, pearly. Cleavage two- 
fold and oblique angular. Fracture une- 
ven. 1'he black hornblende ia opaque, tb* 
green translucent on the edrca. Harder 
than apatite, but not to hard «■ (eldaptr. 
MouiitBin-grcL-n tlreak. When breathed 
on, it yielda a peculiar tmcll. Difficultly 
frun^blc Sp. gr. J.'JS. It meltt before 
the blow-pipe, with violent ebullition into 
a grayish -black coloured glatt. lu conitt- 
ents are, 42 silica, la alumina, II lime, 2.31 
mRgnesia, 30 oxide of iron, 0.25 fcrmgi- 
nous mangancie, and 0.75 water, with a 
trace of potash. It is an essential ingrc- 
dient of the mountain rocks, syenite and 
greenstane,and it occurs frequently in gra- 
nite, gncits, Etc. It is found abundantly m 
the Pritish Islands, and on the Continent. 

2. Homhleiule-tlale. Colour intermediate 
between greenisli-black and blackiah-gnen. 
Massive. Lustre glisteningorpearly. Frac- 
ture straight slaty. Fragment! tabular. 
Opaque, titreak grernish, Semi-batd. Hf- 
ficultly frangible. It occurs in bed* ia 
gneiss, in Abenleenshire, Banffshire, and 
ArKyllihirc, in many parts of F.ngfand and 
Ireland, and abundantly on the Continent. 

3. Baialtic Ilomblende. Colour, Telvet- 
black, or brownish -black. It occur* crf«- 
tallized, in the following figures: — an ui^ 
equiangular sli-sided prism, and the ns- 
sided prism, both variously acuminated. 
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tire countries, alonp^ with ores f>f lilrer, fmm Cetfhn, from Expail!y, 

lead, line, copper, and iron, and forming Zircon, 70.00 66.00 

the bavit of hum«tone porphyry. It ti Silica, 25.00 31.00 

found in Arran, Pcrthnhire. .Ar^r^IUhire, Oxide of iron, 0.50 2.00 

and many other counties of ScutJund, itnd Loss, 4.50 1.00 

abundantly on the ('ontinent. llornstonc ^—^ _ 

porphyry at Ef»dale in Sweden, is rut into 100.00 100.00 

Tases, candlckticks, &c. and the pedcRtal Klaprnth. Fau^teim, 

of the statue of (iustavus 111. at Stock- Tt occurs imbedded in f^neiss and syenite, 

liolm, IK formed of it. in basalt and lava, and di.spcrsed tbroueh 

3. ConclmdtU horuMtwe. Colours |p*ay, alluvial soil; in A uvergne; near Pisa; tn tbe 

white, and red. Massive, stalactitic, and trap rocks round Lisbon; by Professor 

rarely in supposititious crystals, whose Jameson in a rolled mass of syenite in the 

fibres orifpnate from caIcareou*i Npar. shire of Galloway; and abundantly in Cey- 

Lustre i^im men ngf. Fracture conchoidal. Ion. 

l^M translucent than the prccedin^r kind. The darker varieties are deprived of 

bill tomcwhi&l harder. Hather difficultly their colour by heat, a fact of which artists 

franipble. 8p, fp*. 2.58. It occurs in nic avail themselves to make zircon resemble 

talliicrous veins and afipte veins, and along diamrmd. It is esteemed as one of the 

With clay -stone in the I'ent land-hills. gems by lapidarics.-^/ainffofi.* 

3. n'ooJMtone. (>)lours ash-gray and * IIvai.ite. Colours yellowish and 

grayish-black. The various shades of c<>- grayish-white. Generally small rcniform, 

lour, are in clouded and striped delinea- botrioidal, or staluctitic. Lustre splendent, 

tions. It occurs in rolled pieces, and in Fracture small conchoidal. TraiMlucent. 

the shape of trunks, branches and roots. Moderately hard. Sp. gr. 2.2. Infusible 

Surface uneven. Dull or glistening. Cross before the'blow-pipe. Its constituents are, 

fracture, imperfect conchoidal; longitudi- 92 silica, 6.33 water. It has been hitherto 

fial, fibrous. Translucent on the edgt*s. found principally near Frankfort on the 

Hard in a low degree. Hather difficultly .Maine, where it occurs m fissures in veti- 

frangible. Sp. gr. 2.6:1. It is found im- rular basalt and basaltic greenstone. It it 

bedded in sandy loam in alluvial soil. It cut into ringstoncs.* 

occurs near U)ugh Ncagh, in Irehind; at • I{ydrarcyi.i.itb. WaveUite^ 

Chemnitz and llilbcrsdorf, in Upper Saxo- * Hydkates. (>>mpoun<U, in definite 

ny. It receives a gotxl polish.*---J(jmr#ofi. proportions, of metallic oxides with va- 

* Horseradish liooT, yields t»y clis- ter.* 

filiation, an acrid oil, denser than water.* * IIydriodatri. Salts consisting of 

* Hosrii'AL Ulcek, the matter of, con- hydri<Klir acid, combined indefinite pro- 
sistB of a peculiar morhid secretion. It portions with oxides.* 

has been successfully trt;alcd by washing * IIydriodic \cid. Sec Acid (IIy- 

with dilute nitrate of mercury-, nitric acid, dr iodic) and Iodise.* 

and aqueous chlorine.* * IIydrochlokic Acid. .Muriatic acid 

* liitMiTR. K mineral of a reddish- gas; a compound of chlorine and hydro- 
brown colour, which occurs crystallized gen.* 

in octohcdrons, more or less truncated or * Hydrocyanic Acid. See Aci» 

bevelled. Planes transversely streaked. (Parssic).* 

Lustre shining. I'ransparent. Scratches * Hvdkogev Gas. The lightest spe- 

quartz with difficulty. It occurs at Sttm- cien of ponderable matter hitherto known. 

ma, near Naples, in a rock composed of It was di!»eovered by Mr. (*avendish in 

gray-coloured gninular topaz. It was 1766. It can he procured only from wa- 

named by Count Hounuin, in honour of Sir ter, of which it forms an essential consti- 

Abr. Iluine, Bart, a distinguished cultiva- tuent. 

tor of mineralogy.* Into a phial furnished with a bent tube 

* Hyacinth. A *ub.speries of pyra- fitted to its cork, or into a rt»lort, put some 
midal zircon, (-olours, re<l, brown, more pieces of pure redistilled zinc, or harpsi- 
rarely yellow, green, und gray. It occurs clioi-d iron wire, and pour on them sulphu- 
in angular grains, and crystallized in a rec- ric acid diluted with 5 times its bulk of 
tanguUr four-sided prism, vuriously acu- water. K\\ crter^'esccnce will ensue, occa- 
minated or truncated. ( -rystals are small, sioncd hy the decom])osition of the water, 
I^ustrc s|)ccular-splcndcnt. Cleavage four- and disengagement of hydrogen, which 
fold. Fracture small conchoidal. Semi- may be collected in the pneumatic appa- 
transparent or transparent, and refracts ratu.s. For %*ery accurate researches, it 
double. Harder than quartz, but sofler must be rrceived in jars over mercury, 
than topaz. Kather easily frangible. ' Sp. and exposed to the joint action of dry au* 

E. 4.6 to 4.78. Before the blow-pipe it riatc of lime, and a low temperature. It 

lei it! colour, but not its tninsparcncy, is thus freed from hygromrtric water. In 

ajid ii Infuiible. Its cunsiitucnth are, this state its specific gravity is 0.0694 at 
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£0" F. and 30 inctiei uf barnm. pressure. 
]0U cubic inclici wcii;h 2-118 grains. It 
IB therefore about U.4 times leu dense 
tliin common air; IS lim<^s leas dense tlmn 
nx^f^i and 14 times less denw tlian azole. 
In tlic article fVni, I Imvi shiiun, that when 
it stanili over water al 60", its sp. gr. ac- 
qiiirci an increaie ol' nearly oaO'Scventh; 
and it becotnes almui 0.0790. From the 
great rarhj- of liydn'pT. 't is eiujiloyed 
fur tbe purpuie of innatin^ varnished silk 
big*, whicli are raised in the air, utkIut 
tlie nameuf balhions. Svc Abi(o»tatioh.* 
I'his gas U colourluaa, and pnsscsiird of 
bH ihe pliymcal propi ' * ' " ' 
usually 
bablyfr 

the line. When water is irtmbmitted over 
pure iron in a stale of i^ition, it yields 
hydrogen free from smL-U. It is cminemly 
cnmbuslible, xiul, if pure, burns with a 
ycllowiali-wliite <1;inie; but finm accidental 
contamination, ilii flame has frrqiiently a 
reddish tinge. If a narrow jar filled with 
hydn^n, be lifted perpendicularly, with 
the bottom upwards, and a lighted taper 
be suddenly introduced, the taper will be 
exting^uished, hut the fifia will bum at (be 
surface, in contact with tlie air. Animal 
life is likewise apecdlly extinguished by 
the respiration of tliia gas, tlinugh Sir II. 
Davy has shown, that if the lungs be not 
previously exhausted by a forced expira- 
tion, it may be breathed for a few seconds 
without much seeming inconvenience. For 

and for it* habitudes with liquids and so- 
lids, see Gas. 

When five mcasiirei of atmospheric air 
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posed. He shows, that the wnind is n*- 
thing moR! than the report of a continued 
explosion, agreeably to Sir M. Davy's just 
theory of the constitution of flame- Va- 
pour of ether, made to bum from » ■null 
aperture, produces tlie same sonorous ef- 
fect as tbe jet of hydrogen, of coal gaa.ar 
olcfiant gas, on glass and other tubct- 
Globes from seven to two inches io lUt- 
meter, with short necks, give very low 
tones; battles, Florence flasks and phials, 
always succeeded; air jars from four inche* 
diameter to a very small siie, maj> be used. 
Some angular tubes were constructed of 
long narrow slips of glass and wood, plk> 
cing three or four together, so as to font 
a triangular or square tube, tying \htm 
rounil with pack-thread. I'hese held over 
tbe hydrogen jet, gave distitvct tonca. 
lljdrugen, combined with olygen. 

With forms water. 
Chlorine, muriatic seid. 

Iodine, hydriodic acid. 

Prussine, p'russic acid. 

Carbon, subcarb. and carb. bydr. 



I'hospbonis, lubphos. and phot. hvdr. 

Sulphur, Sulph. and subsul. hrdr. 

Arsenic, arienuretted hydrogeti. 



pounds, see the respective bases. From 
the proportion in which it combines with 
these bodies, its prime equivalent on (he 
Olygen radix, is fixed at U. 135. It is tha 
body which gives the power of bumilif 
--- " -- - " he substances used for 
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iraenic pretent; 0.55530 — 0.09716 = 
L45804 -=. ihe arsenic in 100 mea&urcs of 
J'aenurette<l bvdrtif^-n; which givei the 
proportion bv Wfi>^ht of about five arsenic 
o one hydrojpcn," &c.* 
* IIydrocurbt of sulpbur. See Sul- 

•HOR.* 

Hydrometer, l^lie best method of 
i^ei^iinfT ^^i'A c|uamitic8 of corniaive vo- 
Ulile fliiifft, :u cU-tt-nninf thi ir Kp<*cific gra- 
itiea, appcam to consist in cnclcjsinr them 
n a bottle u ith a coiiirul s:oi)|>er, in Uie side 
f which ktoppcra fine murk is cut with a 
kf.^ The fluid bcin^ {ifxircd into the bot- 
le. it is easy to pni in the htop|>cr, because 
be rvchtndaiU fluid encapcs Uiroiig^i tlie 
otch, or mark, and iiuy be carefully wiped 
ffl E(|iial biilk<i of water, and other fluids, 
re by tlnit mt aiis weighed to a great de- 
Tec c>f accurac} , care bring taken to keep 
lie temperature as canal as possible, by 
voiding any contact of the bottle with the 
aiki, or otiicrwise. The bottle itiK-lf shows 
:ith much pn cision, by a rise or fall of the 
quid in the notch of the stopper, whether 
ny such change have taken place. See 
rariiric Iinavitt and Alcohol. 
Tlie h)droineter of Fahrenheit consists of 
hollow ball, with a counterpoise below, 
Bd a vciy slender stem above, terminating 



in R antn dish. The middle, or hslfleiii^ 
of the stem, is distinguished by a fine hne 
across. In this instrument every division of 
the stem is rejected, and it is immersed in 
all experiments to the middle of the stem* 
by pbcing proper weights in the little dish 
above. I1ien» as the part immersed is con« 
stantly of the same magnitude, and the whole 
weight of the hydrometer is known, tliislMt 
weight added to the weiglits in ^e JlUk-' 
will he equal to the weielit of fluid displaeed 
by the instrument, as aU writers on hydrof* 
tatics prove. And accordingly, the sn. gra- 
vitics for the common form at the tablet will 
be had bv the proportion: 

As the whole weight of the hydrometer 
and iu load, u hen adjusted in diftiU- 
ed water. 

Is to the number 1000, lie. 

So is the whole weight when adjusled 
in any other fluid. 

To tlie number expressing its spedfie 
gravity. 
^ The hydrometers, or^ete-Zigiieiin^ofBmim^ 
fhougii in reality comparable with each other, 
are subject in part to the defect* that their 
results, liavinj^ no imlependent numeridd 
measure, require explanation to thote wk9 
do not know the instrumentf. 



Btmm^9 Hydromitter fair SpiriU, 
Temperature 55^ Fahrenheit, or 10^ Reaumur. 
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Sp. GraT. 


Deg. Sp.Grav. 


iDeg. 


Sp. Orav. 


IDeg. 


Sp. Orav 


Deg. Sp. Graib 
35„.843 


10 


B 1.000 


17 = .949 1 23 


= .909 1 39 


= .874 
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.990 


18 .943 


34 


.903 


30 


.868 


36 .837 


13 


.985 


19 .935 


25 


.897 


31 


.863 


37 .833 


13 


.977 


30 .928 


36 


.893 


33 


.857 


38 .837 


14 


.970 


31 .932 


37 


.886 


33 


.853 


39 .833 


15 


.963 


33 .915 


38 


.880 34 


.847 


40 .817 


16 


.955 















With regard to the hydrometer for salts, corresponds nearly with a spedfie gnvilf 

le leanied author of the first part of the of 1.848; and as this number lies near dM' 

jicyclopar<lia, (;u} ton de Morveau, who by extreme of the scalc» I shail use it to deduc* 

9 means considers this an accurate instru- the rest, 
lent, affirms, that the sixty.sixth degree 



Baumft fftfdnmtier for SaU$, 
Temperature 55° Falirenheit, or 10^ Reaumur. 



Deg. Sp.Grav. 




3 
6 
9 
13 



1.000 
1 020 
1.040 
1.064 
1.089 



Deg. Sp. Grav. 



15 
18 
31 
34 
37 



1.114 
1.140 
1.170 
1.200 
1.330 



Deg. Sp. Grav. 



30 
33 
36 
39 
43 



1.361 
1.395 
1.333 
1.373 
1.414 



Deg. Sp.GiHT. 
45 » 1.455 
48 1.500 
51 1.547 
54 1.594 
57 1.659 



Deff. Sp.GrsT, 



63 
66 
69 
73 



717 
1.779 
1.848 
1.930 
3.000 



It may not be amiss to add, however that of an areometer of Biurn^ by actual tgki^ 

I the Philosophical Magazine, Mr. Bingley, temperature about 60^ Fahr. But hit i^ 

le assay-maater of the mint, has given the pears to have been a different instmaoflL 

iBowin|^ numbers as the speciUfe gsnvity of m it was graduated only from to 5U^. 
itiic acid, found to answer to the degrees 

▼OL. II. 14 
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Bfjt- Sp.Grav.j Dtp. Sn.GraT. DeR. 9p.Gr»»,| Tttg. Sp.GnT. 
Vt =a 1 130 I 79 = 1250 34 = IJUO I 3» = USO 
20 I.ier so 1 267 . 33 1 313 39 1.3JB 
1.216 31 1.275 ■ 36 1 iJ.1 *) 1.367 
1533 I 32 1 2»3 I 3r 13*2 | 41 1.3B3 
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There »« i variefy of hydrnrnplcn used 
for delrrmmmg' the Mrrnpli of »nlrnl spi- 
ril. See Alcdiiol uhI Di*tili,iti"X. 

* HiDBopniiK. A I'arirtf (if npal, which 
his the property of hccominB transparent 
on immrnioTi in water. It is aim calk'il acti- 
li,i mimtH. We miisl be careful lo immiree 
Ihem only in pure utter, anil to witliilraw 
them vhencver they have acquired tlieir 
full transparency. If we neglect thcie pre- 
cautions, the porra will soon become hlleil 
with earthy particles deposited from tlic »a- 
tw. and the hvdropliune will erase to eihi- 
bit this ctirioii's properly, and will remain al- 



Dee. Sp.Onv. 
43 — 1.400 
43 1416 
43 1.435 



■H.n 



opaque 



Is of 8ul- 



* Hrosrimi. A new Trf^tahle alkah, 
citncted by Dr. Brandt* (rma the hyoiH-ia- 
miii nijpv, or henbane. It cr^Mutliu^a in 
lon|f pnanis, and when neulralmd by buI. 
phuiic acid, or nitric acid, forms character- 
istk ulls. — I'he examination of the albaliiie 
■ of narcotic planu demands 



preat circumspection, became in them the 
whDle poiwnDut propertie* of the plant are 
concentrated. 1'hc vapoiir is palticufantr 
prejudicial to the eyet. I'he unalleat mor- 
tel put upon Ihe tORj^ie, ia very duiKrniul.* 

* HTriB*Ti?ii. Labndore »c])illcr«par. 
Colour between ^yiah and grcenisIiJilack, 
but neariy copper-red on the clears^. Uu- 
atve, diaseminatetl, and in thin currril bmel- 
lar concretion 1. LustreshininKiitetalLc, pear- 
ly. Cteaiige double oblique anfcular. Opaijiie. 
Streak gncnisli-^v. HaRlasfeklapu-. nit- 
tie. Sp. j^. 3.4. Infuiible brforc the blow- 
pipe, lu cnnntilucnta are, 5425 silica. 14 
magnesia, 3.23 akunina, l.Su litne, 24.5 ox- 
ide of iron, 1 water, and a trace of nianp- 
neae. It lias hi^en found in Ijbradnre.Green- 
bnd, and In- I>r. M'CuUoch in the hie cf 
Sky*. It h;is a beautiful cnpper-red colour 
when cut and polialied into ringMnies «r 
broaches.* 

• llTropRoiiPRoaors Aci>. SeeAcn(H[- 

* HrposrLrHuaot:* Acid. See Acik (Hi< 

• HrpnsrLrHniic Acin. See Ann (Hi. 

Kisuipnckic,) which tJiree acids are trcakl 
of under the phoaphoric aadaulphuric. 



I&J. 
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ble, and not ver>' hard. Sp. f^. 3.5. FiiscM weather and tlie maturity oftlie plant; soro^- 

iiitu a white or ^tav i^bas. Its conKtitiicnts times in six or eight hours, una sometimes 

•ATf 6U.75 silica, 27.25 alumina, 3 nuii^iicsia, in not less than twenty. The liquor grows 

2.3 oxide of iron, ami 366 potash. It is ul- hot, tliniM's up a p'lcntiftd froth, thick- 

ifta\« tbuml alcng with hnrnt clay and earth cn«( hy degrees, und acquires a blue colour 

■lags, .\cconliiig to Wenier, it is slate-rby inclining to violet. At this time, without 

converted into a kind of porcelain, liy the touching the herb, the liquor impregnated 

heat of a pseudo-volcano, from beds of burn- with its tincture, is let out by cocks m the 

ing coal It is f iuikI on the C(>ast of Fifr- bottom into another vat placed for that pur- 

ahire, in Shro|>shire, aiid Warwickshire, und pos«^, s«) as to be conmianded by the firrt« 

suixm: parts of IJerinany, where immense In the secoi>d vat, called the beating vat, 

beds of C(ul appear. the litjnor is stmngly and incessantly beaten 

4. CoHnuw juMper. Colours red and brown, with a kind of hucketji fastened to poles, till 
Mriasive. Lustre, from sliining to didl. Frac- tlie colouring matter is united into a body, 
ture conchoidal. Opaque. Hard in a low As soon as it is judged, from the blue co- 
degree. ILither easily frangible. Sp. gr. «.6. lour of the liquid, that the beating is suffi- 
lufusiblcr before the blow -pipe, beconungat cient, it is left at rest for two hours; after 
la*t uhite. It occurs principally- in veins :is which die clear li(|iior is drawn oH'b) cocks 
a ctmstituent of aj^ate. It is tound in the in the side of the vat, and the bhie part is 
I*cntlaikl-hills, aial in trap and transition di.scharged by another cock into a third vftt» 
rucks in A}rshirL* simI Dumfries-shire. It where it is suffered to settle for some time 
rt:Cci\i-s a good polisli. • loiigrr; then conveyed in a half fluid state 

5. ^ii^iUfjuMper. Coloum yellowish -white into bags of cloth, to strain off more of its 
simI reiUlisli-white. M:issi\e. Dull. Frac- moisture; and lastly, exposed to tlie air in 
ture flat coiu'lioidal. Upaciue. Hard in a the shade in shallow wooden boxes, till it is 
]fiw degree, it occurs m layers in agate thoroiighly dry. 

ItalU, ill many places.* llergmann examined this drug. He found* 

leiu Sec Calusic, Thksmumktib, Wa- that one-ninth part of the indigo was taken 

TLn. up by l>oiliiig it in water. Tlie parts dis- 

*lcELA^ii Spas. See Calcarsoi*s Spas.* solved were p:irtly mucilaginousi, jwirtly as- 

*I«K-HPAR. .\ sub-species of feldspar.* triiigent and partly sa)>onaceous. The so- 

* IcirrHKiiuTiiALMiTK. Sc** ApupiirLLiTX.* luiion of alum, ami of sulphate of iron as 
1< IITIIYIM4ILLA. Fish glue or hiu^iiut. Well as of copper, precipitate the astringent 
*li»oLiiANK. See \ KM' VI AM.* poiliou. 

* Jllli, of'ripi.' curnuitH and other berries; Hei^iann mixed one part of well pulver- 
a conipoiiiid of inuciluge and acid, which ized iiiiligu «'ith eight parts of colourless 
iiiM.s Its gebtJniziii^ power by lung buil- sulphuric acid, of tiie specific gravity of 
n^.* 1.9Ui', in a ^'.a^i.•i ve^^vl slightly clns(,*<l. The 

•Jk^^its. Sor LiKVRiTK.* acid ver\' <iuiekly acted upon the in(hgo» 

•Jlt. See I'itch (*<»al.* and exciti<l much heal. Af;er a digestion 

It. MS F(Ti 1'^ A hiniinous .ippearance of twentv -four hours, the solution was cf- 

or dame, futiuontly s^-eii in the niglit in fected; but the uuxture was opaque and 

diff'Ti ill COM lit n (places, and calleil in Kng- black. 

Liid Jiirk .ii;li'a Itodtm^ or Mill with the If the sulphuric acid be first diluted in 

tri -p It Si eni» to be nM)stly occasioned by the water, it attacks only the earthy prin- 

thc extrication of phoiiphorus frtim rotting ciple which is mixed uith the indigo, and 

leaves and other vegetable matters. It is some of the miicila^iiKMis parts, 

probable, that the motionless ignes fatiii of The tixt d alkalis saturated with r^irbonic 

Italy which an: set n nightly on the same acid, separate a ver\' line bhie powder fn)m 

spot, are produced b\ tlie slow combustion the solution of indigo, which is deposited 

of sulphur, emitted througli clefts and aper- ver> hIowK 

turcs in the soil of that volcanic countn-. The concentrated nitric acid attacks in- 

l^cisKBATio\. The combustion of vege- digo with so much activity, as to set it on fire. 

table or animal substances, for the pur- The muriatic acid by digestion, and even 

|)<im: of obtainng tlieir aslies or fixed ivm- f)oiling upon indigo, takes up only the 

line. earthy matter, the iron, and a little of the 

I:«cnMBi-!»TiRLB Cloth See Asrestis. e\tract^^e mutter, which gives it a brown 

l:iiiioo. \ blue colouring matter ex- colour, but in no respect attacks the blue 

tractcd from a plant called Anil, or the In- colour. 

«Iig(> Plant. Ture or caustic fixed allcili dissolves 

In the preparation of this drug, the herb some matters Inreign to the colouring mat- 

i% |iut into a \at or cistern, called the steep- ter of the indigo, but acts vtr>' little on the 

ing trough, ami there covered with ^ater. colouring paitich-s. Pure ^obiile alkali 

The matter begins to ferment sooner or li:is nearly the same effect. Precipitated 

U'.cr, accoxding to the warmth of the indigo a speedily dissolved in ihc cold, in 
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Ae alktlM, whether fiirf or ToWile, if 

pure or Su.lic. The blue cdoi.r i> K«- By alcohol 

5u»lly changed to ■ green, ««l »t lut de- 

«roy*d. By muriatic 

Bergminn concludeii, Trom M» aiisly»i«, 
that 100 ptTta of good indlRo contuin of mu- 
ciUginoiii mailer, sepirable by *»lcr 12, 
TcsinoiLB maRer aoliible in ilcolinl 6, i^arthr 
matter taken up by the iixtic acid, which 
doea not atlaclc the iron, here in the titate 
«f oikle, 23. oxide of iron tukeii up by tlic 
muriatic acid 13. 

There remained 47 part", which are the 
oolotitin); matter, nearlv in a stiite of puri- 
ty, and offonled by di<4illution, carbonic 
acid 3, alkaline rK]iior H, empjTeumatic oil 
9, cual 23. 

The aoliibirity of imliRO in ■1l[^Ii^ ap- 
pcan to b« produced by the ahalmclion of 
part of the oxyRen it had abaHriicl. This 
■ppeitatohe well ettahllsbcd from llie eipc- 
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.. . id dimble 

..'eight d' lime, are mised togeiher in 

vater, and pnnhicc a solution <if the jndi[^ 
in the Ume-water. But if the iron of llie 
•ulphate, be previously oxidiivd to a liijtlier 
degree, by boding it in mucli water for ae. 
Teral houn, and mibaeiiiient ev-aporjiion, 
the aolutjon will not be ellecteil, bccauae 
the precipitated iron is no lon^r disposed 
to ab>or)i oxygen. Or again, if indigo be 
added to a snlution of c;.ii9<ic fixi-d alkali, 
and orpimcni be added (which 



fTr»en matter, 
J Heil matter, 
V.tnd.|to, 
. , ( Hed matter, 8 

""> Carbonate of limp, 3 

Oxide oFiron and alumina, 3 
Sihca, 3 

Fure indigo, tS 

lUO 
When rommcrctal Iniilpi 5» exp"»«l to a 
heat of alrnul triW F. it evoh-ci a heaolifi]! 
crimson smoke, which may he condi-tw<-d in 
etislalhiic needli^s. whieh are siippoaefl to 
be'putv imiigo. The blue vat ol tiie dyer 
cnntain* indigo di-nsidi^wl liy pro'oiide rf 
inm,andrenilereilsoli;blt' in ils)ell"W -green 
aute \n linie-watiT. If a poriioii of (liiaio. 
hilion Iw cxp<»K-il in the iiir, in :i «li»llo» 
vessel, the indigo will »|jecdily a.<)!inrb ntr- 
gen, and precipiule in its iisujI state of an 
iii!i>»lubielitue i>oitder. Iliis Ixinfr diinl, 
and digi-sled m a mixture nf :,leolic>l and 
miirialic acid, b-comea also pure imiis", Iw 
the 8bstnct.on of all the resin »:h1 lime. In 
thii state, it ia a soft pawd>-r, of :in inlcnsr- 
Iv deep hliir, verging sonielinies on p^irple. 
It ii iincliangealik- by 'he Mr. Kve rj- siib- 
Btaiicii which lias a f^-at affinity fur oxyg'^n, 
when digesteilwilh indigo, deprives It 1^ the 
blue coloiir, and converts it, cither perma- 
nently or for a time,lnayt■llowo^gTvtnoh- 
yel1Ilw hue. 'Viun, if into the suljihate of 
indigo above descnhed, are pill a few piecM 
of iron or xinr, the iias>-.t'nt liydni)ri-n aeizei 
its oxygen, and discolnun it. tiiil|ibiiiic 
' ;d smoking by '" ' "' 




INK INK 

■tBte of a ftrrenuh-yeUnw soluble plfiTnentt it more, tiWl the flame hcinn^ ^^^^ extinguish- 

compoac'd ol*5 atoms 0\\|ifrn« 5.iX) etl by coverin}^the vessel close, tlie boiling 

7 Ctrbon, 5 25 is aftcrwnrd continued with a gentle heat» 

1 Azote, 1.75 till the oil appears of a proper consistence; 

..^_ in whicli state it is calird varnish. It is iie- 

12.00 ccs8:iry to h:ive two kiixls of this %*amish, a 

thicker and a thtimer, from the greater or 

The addition of a single atom of oxvjrcD, ^^ boiling, to lie wcasionully mixed to- 

reivlrrs the pigimnt bhie and inwlnblc. P«*tlier, as diflerent i>i.r|><)!M'8 may requires 

-T}rWadfUlii',"in.lijrorihibit8 a sinking ^^'"^ >*'*^«cl» a^^wers well in hot weather be- 

refutation of ihr old nntir)n, that ari<litv in '"K *<»" ^'"^^ »" co'd, and large charactera 

rwingtothi' union of o\> gin with an aridi- »«« rfquinng so stiff an ink as small oneik 

fi^Mi* liaHi*. IJhif indigo appr»ij»rlu-s much Tlu* thickest vnmish, whrn cold, may he 

nearer to the niiturt- of a M:»i!ti:il)li- base, than driwti "u'to threads like weak ghie; by which 

an arid; hut ilfoxidiztd iiiil-go, s<>i'iiis to criterion tin- workmen jndge oi* the due boil- 

pri«H<-HS a«*id pnwrrv, fur it b« rmnfM capiihh* in^, sukiII *;u;intitics bring fnim time to time 

rrf' iiUiTni;, wit!) : Ikilis :ti d ni- al.n<' cuiths." taken out and droppt-d upon a tile for thii 

^i'*rii.M *./ J*fit:-^,fu',t f-r J inr IH2j.* j>urp<»He. It is vi-ry visdd and tenacious, 

I^K. K\«-ri liq .<>:• or p.gtiient us^'d for liki' the soft rchltioi is juices, or thick turpen- 

wriMig or priiiiiiij'. is disiifij»u:Hlif(I h\ tfie tine. Nfitlnr water nor alcohol dinsidvea 

n:«n:e of ink. Common practice knoAMonly i': hut it i-eadily enoii}^h mingh-s with fn-sh 

bl.irk aiHlritl. ' oil, and unites With m«icilages into a mast 

*>t black ink tlierr are three principal diH'iisil»Ie in w:iJer in an emulsive form. 

kiniN: 1. liiiiluM ink; 2. rrinter*s ink; and, lioiliog with cauMic ulkali prcnhices a soapjr 

J. ^Vrittug ink. compound. It ih l)y washing with hot M»ap« 

The Incian ink is iis'd in Cliina for writ- J<^*'»» «"d a brush that the printers clean their 

ing with :i linisli, and for painting upon the t>pes. 'llie oil h»sf-s f roin one-teiith toone- 

«»f* Hi\;i*li- paper of Clumse n.antitiictiire. t-'Jihtli of its weight by the boihiig into the 

It is ;isei rtaiiied, as \ullfr«)ni expennient as thick vaniish. 

fr;»ni infonnatifin, that the cakes of this ink '* '** a*Hrme<l, that varnish cont.nining ei- 

are ma<le of l::iiipS|ack and size, or animal *'"'r ttirpentine or litharge, particularly the 

jflue, with t!ie ad h!iou of pi rfnme^or other latter, is more adhesive than other varnish, 

»t|(iHt;inris not cssemi:.! to its <|uality as an *"d presents a great difhcul^v in cleaninfi^ 

ink. liie fine wiot from the tl.me <»f u lamp t-'** ♦> P* "» wliirh whmi bero.n** clogged. Very 

or ramllr, nr« ivitt h\ hoMini; a plate ovrr <''d <»il requin s mitlier of these additions. 

iMni\e<l\\i;hc*!iar»si/elronislintliirf parch- N*^"^ oilcan haiill\ be brought into a ppo- 

nient or }^hi\i'.|i uther not dvnl, will niuke per stale for drjing, so as not to set off, 

in ink e({.iul to that imporied. without ihe use of tiiri)cntine. 

(iiMKi priiiterN ink is a black paint, smooth l-inq)[)lack is the eonunon materia] to 

anilunironnin its ci»mp- -si? i<in,ofa firm black P**' *be black colour, of which two ounces 

colour, uiid p(>s*ii's<4<s a singular aptitude to '•***d a li.ilf are sulfirient for sixteen ounces 

aclhere to paper thoroughly impregnated "* ^be vaniish Vermilion is a good red. 

with nujisture. They are grouiMl tojjether oo a slone with a 

Tie- ciHisistcnce and tenacity of the oil in muller, \n the same manner as ml jjaints. 

IhiH ennjp»>s:tij)n an- greatly increased, and The ink un^d bv ropp rplate j)r:ntorsdif- 

its irnasiness dimimshed, by means nf fire, frrs in the oil, which is ••</ no nmrh boiled 

Liiist ^d oil or nut oil is ma^le choiee of for as to acqu.re tin- uill.esive qii il.ty. I'his 

this use. The nut oil is MipiKi«ed to be the wo*ild render it I •s.s disp*K<d ii, ,'n!« r the 

Ix'st, and is accordingK pi eti nul for tlie cavities nf t.ie engraving, and more .r.ftiriilt 

black ink, thouyfh the durker dlonr it uc- cither to Uv npread nr wipe.. <4Y r.ieb!:tck 

quire* fmm the fire rei derail less fit for the is hkrwisi- of a diflerenl kiinl. I.islead of 

Teil. It IS sai<l. that the other expres.si'd oils iMinjiblaok. or sut>linu d cliaroo.il, the Frank- 

caiUM)t be sufHciently freed from their unc- fort bLirk isus •<!, which -n a r-sitlnal orden- 

tuotjs (piality. st-r charciMl, s.ml to !ie nu.le fixmi vine-t wii 



*"Y\'=* t|u.iiii* . ser cnar(-(Mi, s.U(i to :ie nuJe f ixmi vine-twigs. 

Ten or tuelvc gallons of the oil are set Tjii-* is softer and Khs gritty than the ivoiy 

over till- fire in an in>n pot, capable of hold- or other bl.icks preparetl aifnmg us, ami, no 

ing at least half as much inon»; for ilie oil d<iubt, containn more coal than ai y animal 




with a puce »»t flaming pajH-r or wckxI; for go«Klp.oss<.t the colour soems lobe tiiv lead- 

siiiijile boding, w ithout the actual accension ing inducement for the use of the latii r. A 

ol*the oil.<loes ni>t c<»nimunicale asuflicient pale or brown black can be inucli more ea- 

Hpgrrv of the drjing fiiialit\ required, llie sil> endured in a »>ook, than in the inipies- 

oii IS suflered to burn for half an hour or sidn of an en^puving. 



Wr hm no pMKi einlination of wtMt 
liflpprn* willi rcj-anl to the clirniicnl rHWet 
•f hciling and burning upon tilt oil I'ur priiit- 

Comninn ink tor writings ii made bv adcl- 
ilifC un iiilifiiim or ilccnclinn of tUr nul-gall 
t» wiliiliate of iniii, (liunlved in water A 
Vrn fine bLck piiTipilatv iatlimwn iliiwn. 
X\ie upceily aiiiudi-ncv of wliici) i» pmciitt^ 
ht llie uilililiun uf a proper <iu:iniitv<if)^im- 
■rubic. 'Hilii in ukiially acciiuntcdfirtivtlie 
•ii|M'rior afliiiity uf tlie fpllie ariil, i«'lili;li. 
combining u'illi tliv iron, takoH it from llio 
•olpliiirir, utxl (j.\k down, lliit it appciint 
u if ttiia wvtv not tliu simple tialc <A the 
Eicl^ t<ir Ihr Nilliliiiriu acid in ink ia not su 
tat diki-n|niKi.(l at to net hpccdily tipiHi fri'iJi 
imUi 01' Ki\e ollivr maiiili-btalioiu ul' iu nn:- 
ai-nce in an iinciHnbiiwil >latt'. Amirdinif 
to Ihteux. lilt inm in ink it purity in ilie 

M- Uibuiicuiirt pakl (larticnbr ntloiit^un 
totlir piuri-!is fur nukni;* bbr.k ink, and 
froni liisunjK.-rinK-ilti' Iu- dnBi tlif fulkiuiii^ 
infi-rrnccx: — ^I'lut lo|^'0(>d is a useful iiu 
Kruliuiil ill nik, bct-uiiw; il»culiHitin£ nu tier 
ia (liii]HnKil to tinili- «i(U llir o»dt; of inin, 
and Tciak'rs it ncl <nilv <il* » tvr}' dark co- 
bnir.but K-ucaiHtlito (it cbanRcfrom tlicac. 
lion of addt, or <rf' tlic air. Sullihatt' of ciip- 
jiirr, in a criiaiu pro|i<irtiim, pyvt de|itb aiid 
liruincM tulhucolouroftlie ink. (inni-ura- 
luu, or any otIicrpuTc gum, in iif nvnice, by 
rctanlinKtIii! pKCipitatiim of the fi'culx; by 
prcrciitiii|f tlie ink Iniui aprt'iulinc or sink. 
inK itilo llic paper. uhI by all'oKlliiK' it a 
kiiitl of canipMCt vuniish, or di fence I roin the 
i.ir «-licii ,lrv, SuRiir iip|.pars lo 1i;im.' tamo 



INK 

erapontcd. Strain the deeodion tUnn^ a 
h^T liere, or linen d'ltli, and then vld the 
other inf^dirnia. iiiir tlir niixtigrc, till the 
wh'ile is dissulvetl, more eapeciallv the giOK 
after wtiich, leave it to niliaiile tor twenty. 
four huiirs. 'Hien decant the ink, and pre. 
acne it inbotUeaof glu»or(toncware,wcll 

Mniiy rccnmmcnd,thnl (he nilphate oTinw 
iTioiiId be calcined to thiivncat. Mr. Iteaor- 
mcuiix, Jun. an ink iniiniilacturer in Spilal- 
MAt, lut given tlie fulJnwing in the Pliilo- 
sopbii-al Jlagiiunr, ai tlie ri-iuih of mwA 
tNIRriciiCc;— Hiiil fiBir oimcea of logwoud 
alHint an liniir in six beer c|iianB of water. 
Milling boiling water from time tu lime) 
■imiii while iHiti mid h lien cnkl ikUI water 
eiHui}(li tu niaki' lli« U(|nar (iveqiiarli, !>• 
to lliih pnt oiH iiinnid avoinliip. of blue galli 
c<i.r»-l> (irtii»il; f»ir lamcs of aulpli^te <d 
iron caleiiu-<l l» wliiu-ncH; Ihrei: oumt-auf 
coane liniu n Mffit; bix oinicta of |;iiin4n- 
liiciaikti un>-^ of a<.'i;late uT cuppi-r, tri- 
tiiralid vilh a litili- of tiic dtciieliim to a 
paste, ami tticii llii>riiii>,'lilv nilMil wilb li.e 
rcrt. 11ii» is. to U- ki-i,t ii, a bonle tiiici^k- 
e<l ahoiil a fi'rtiiitilii, shaking it twice a-dij, 
aftvrwbitliit nuj br iMHirid from tbv dri-ji^ 
ami ci>rki.il u]) lor iiae. 

Dr Lt'ikia uw-ii tiiK;;:irf<iTlii»mt'n4niumi 
and M. KiliaiiciHirt lus biilpliatv of ropiKr 
ullaing liis ingrtMliintn. 1 Lie liMii.d an in- 
come ni.iic.- tnun till- lite uf i-iOiir, whitk 
thouKli It tW* not rebte lo the goudiivuiif 
the ink, ir snniciciiih gn';it, in lliuir prikCli- 
caj cjliibilioii, lo tbri)id tlivir u.e. "nn- acid 
oltlic Vim-KuructB wmtniiiBh u|ion (lie pei^ 
■T\ friijunnlv rfi|iiirL-» nieiklingi 
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INK INT 

On mmy nrcasioiM it i» of importance to 5. Tlje clilnted solutions of fjold and silver 

employ an ink indcstnictible by an\ pn>ccss, nmuin culntirlcss upon the paper, till ex- 

that will not I'tjually di'stroy the niaieriui on post'tl to tiic stii/s light, whicli gives a dark 

which it is applied. Mr. Clos«; has rccom- cnioiir to the oxiiicH, and renders them vi- 

mended for tliis pnrnoiie twenty five fin^ins sihU*. 4. !kI(Mt of the acids, or suHne sola- 

of copal in powder (li8Nf>l\ed in 200 grains tions, being diluted, and iist-d to write with^ 

of oil of lavender, by thi- assistance of gentle become visibUr by luating before the fire, 

beat, and then mixed with two ami a half whicli concentrates them, and assists tlieir 

rrains of lampblack, and half a grtin of in- art ion on the paper. 5. Diluteil prussiate 

dig^i; or 120 grains of oil of bvcnder, seven- of potash afFord.s blue letters when wetted 

tern grains of copal, and sixt\ grains of ver- wiili the sohition of sulpiiate uf iron. 6. The 

miiion. A little oil of Livender, or of tiir- 8<ili:ti(sn of cobnlt in aijua regia, when di- 

pentine, may be achled, if the ink be found l-ited, ati'onis an ink which becomes gre«ii 

too thick. Mr. Sheldrake suggests, that a ^hen hrld to the fire, but disappears again 

m'txturc of genuine asphaltum dissolved in whni sitlieri-d to cool. I'his has been use<l 

Oil of turpentine, amber varnish, and lamp- in funciful dra\^iiigs of trees the green 

black, wotihl be still superior. leaves of whieli appear when wann, and va- 

When writing with common ink has been ""-^J* "K:^"" ''.*' <«'*1- '»'^*»« *»<-*at '>*-* continued 

efTaceil bv means of aoueoiis dilorine, the *"" ''"'j; ••*'*^'' »' t''<^ h'tlers appear, it nnders 

Tapour of siilphuret of ammonia, or immer- them permanent. 7. If ox.de of cobalt be 

sion in water iin|)regnate<l with this siil- dissohed in acetic acid, ami a little nitre 

phuret, will remler it ag:iin legible. Or, if :*«Uled, tlie solution will exhibit a pale ruse 

the puper that cimtained the u riling be put colour >»lien heaud, which disappears on 

into a weak solution of prussiate ot potash, cooliiip. 8. A dilution of equal parts of sul- 

and, when it is thoroii-hlv net, a little sul- l»'»i*tc of cop|>er and m«iriate of aminomi, 

phiinc acid be added to the licpior. so as to K«ves a y< How colour when heated, tlialdit- 

remler it sbghth acithilous, tlie i^une pur- i'i'P«-^"» ^^^><'» <^<'l*l- 

nose will be answered. .Mmputheiic inks h.ive been proposed " 




. •.„ .^ . K ,1 ill i'^.«i I 1 n»ore or kssoi a tiiijre wiien thorc 

iirocesses both ot bleaehiogaml (Iveii)^, and i • r .i • • ^ 

\ . . ,1 _• 1 » I .1 . f- 1 *'r>: Jm<l none ot them resist the t 

Cfinsv-quenth, mimit be eiitploxecl in inuik- i • I- • .-n .i . i 

\..L-it- . 4» f htatMig the p;ii)crtul itbeijiiisiobewo 

iiiK linen tor domestic purpos* s. One ol ^ i i h ^^ » 



when thoroughly 
test of 

ing linen tor (ioniestic purpos* s. Uiie of o — - i i- n *♦ "*"• 

these consists of as;iliallum dissohed in * Mtnite of silver for u surface impreg- 
ab<mt four pails of oil of lurptniiiie. nnd "**'<^ ^^'*'» r:ir!),.n:ite <»f scnla, and muriate 
with this is to he mixed lan»pl)Lick,or Mark <*^' K'»'** *"»• o"'^' i"M'r^'jC"='**^^<^ ^^■'»**' protomu- 
leatl in tine |)o\vder, so a«i to make an ink of '>-'^** *'*'*'"» *'»^'" K'mhI indelible inks.* 
a proper ccnwistenre for printing with types. I^sf.cts. > ari.ius important pr^xlucts are 
Another, the blackish sulphate left after t\. "'>«>iiH'l from ins ets. The chief an*, 1. 
pelhng ox>gen gas from oxitle of manganese <^';»iidiari(Iis; 2. Millep«des; .» Coehineal; 4. 
with u nuHJerate heat, being ihssohed and Kermes; 5. l.ac; (>. Silk; 7. Wax. 
filtered, the dark gray pasty oxitle left on 1?istmimk\ts (Cii::Mirir..) See BALA!«rx, 
tlie filler is to be mixed with a \en- liitle TiiERMOMi/rtR, L^ntutAToHv. 
sohition <>f gum.lragacanth, and the' ch.ih « Ixtfstixal Com iif.th.xs. For a de- 
marked uith this IS to be dipped in a solu- grriplion of such of these as occur in tlic 
tion of potash or so«la, mild or caustic, m iufmor animals, see lltzoAn. 
about ten pails of water. I s|,sill heiv insert an account of a vei^- en- 
Among the amusing experiments of the rious conci-eiinn extracted from the rectum 
art of ehemisir}-, the exhibition ot s\mpa. of a woman in Pertlishire, in the year 1817. 
tlietic inks holds a distinguished place. With She is 1 believe, still al]\o. It was sent to 
lliese the writing is invisible, until some re- me by her pli\sici:in. Dr. fvenneily of Dun- 
agent gives it opacity. We shall here men- niiig. 'Hie following paper was written at 
tion a few out of the great number, tliat a the lime, aiulanab!»tract publlslied in a T^>ii. 
aliglit actiuaintance with chemistr} may stig- <lon Medical Journal, in the autumn of the 
l^st to the student. 1. If a weak int'usion same year. 

of galls be used, the writing will be invisi- The form of the concretion is a compress- 

blc till the pajHT be moistened «ith a weak erl cylimler, the length aiul larger diumet«rr, 

solution of sulphate of iron. It then becomes each tiiic inch; the smaller di:uiicter, three 

black, because these ingredients form ink. quarters of an inch. In hardness, it is equal 

2. If paper be soaked in a weak infusion of to wax, but vtithout its tenacit)*. t)ne ot* 

galU, ami dried, a pen dipped in the solution tlie end^ which is {M)li>bed, and 'glistening, 

uf sulphate of iron will write black on that exhibits the app* ar.uice of concentric bmi- 

paper^ bat caknirlesa an any olker paper, na:, furmad of chcnlar brown lines, inayel' 



Inw bui>. It! liilci haTr the lustre, tnd 
nurbkil sppi'araiicc, <>f T^uilile miap. lu 
intcnul ■tnicluix' is irmniilur, ap[ir<i;irliing 
to crynulliiie, u'ith Rulijtiitiis rnini tlir ctii- 
tre to tli« cireumlrniicc, uf bniu'ii »iij 
bright yvlkni' linei, pomeaMHl of peurly lus- 
tre. It it friuble twtwceii tin- fliiKtrit co- 
vering tlieiii, on pn'iNuin:, with u uu-tily 
pDwdi-r. of but littlr iiiictiiOMty. 

Its H'cijjlit i* 16r.S i^iini. ttpcciHc pra- 
TUynfllieniusieviiiiiit lit>l iiili'rior in (liut 
«f itiitillnl water; (i>r it fl<uis un il fur u 
■ttlc, but it aniTUanls ui.k-- lu the bottom. 
In ■ lohllion of miiriute ut' sikLi, ip. kt. 
1.0135, * fntpiient iif it ri'iiiaiiii luspunili-il 
in III]' part ortbt fluid, lliin, thcKturc, U 
iti aptcilic gravity. 

Ill odiniT imtninp;. but liy nn mcanirlis- 
*|{TL-e>ble. It ii ilecidvdl.v muiky, or mui-e 
prrciiel* lliat ot' amhcr^'Ks. 

Water liwi no Mcliuii (in it, nor doei it kf. 
feet the purple of litmiu. li remiina toliil 
ill boiling water. When it itlieatcd to the 
temperature araliwit 40U° F., il fuK* into 
■ black niau, and cslialeB a copious U'liile 
Nnuke, in the iidiitir «!' wliicti, we may re- 
cojpiize ihut uf umber^B, iniwd with the 
■niell of burning fat. Kxpiuid in a pblina 
capnite to a dull red lieu), it burns with 
miicli flame and iniuke, Icaiing no upprc- 
ciable reaiduum. 

Il i^ttolvcB rapidly in »iilf)li. ether, form- 
injf an amber-coloured liijuid. When the 
ether evapotntes away, white pliMening 
•calei, of a micaceou* appearance, are left. 

I'cD parti of hoi oIl-uIkiI dissolve one of 
it, but us the ulcnliol couls, the Ereaterpirt 
prccipiutcs ill llieie soft crjstiJlme Kales, 
while the surface of the liquid becomei co- 
th » beainihil indeseent pellicle. 



have contained beiizoote of ammonia, pn- 
viUed-— ' ■■ ' ' '- ■• 
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diviiUd into two poTtiou. 
Into one of these, a few drops <>f dilute mU 
pliiiric Heiil weie pwiredi and tlic aciduhiul 
tiuid was then chilis litratvd hy evapunilien 
ill a itlaM capsule; but on ciKilinK. ■' atToid- 
ednu traci'suf beimiicaeid. An extn-melr 
uiinuti.' quantity of btnzuaic of amniunii^ 
trealid in the aame way, Cir coniiiariun, 
gave the cluiracterislic crvslals of tliat ttiL 
I'Jie other portion, was added to u neutial 
■olitlunof led muriate of iron, but no pre- 
cipitate ensued. A VKty fmall [laTticle ct 
crystallized benzonte of amnioiiia beiuf^Hld- 
ed to IliK aanie nuiriate, speedily gave the 
brown precipitate, hut produced no clianfe 
whatever on MlutioiiSi perfectly neutral, tf 
tlie gi-eai muriate and sulpliatci a fact gf 
ci>nse<iuence to sliuw ilic state nf oxidiK- 
n,enl, ill wliicli iron exist* in a nuneind, or 
ibiiiatiiin, indicating also an eMjr 



Nitric acid, sji. gravitv I.jUU, dieeited N 
it, at a Kviitie heat, aiHi then cuikd, ooa- 
vti-ti'd tlie suhiitHnre into hn^it yellow ^ 
Lules, denser anil lets friable than the on|p- 
n:d matlijr, and tuniuwhit scmi-traiLspareM, 
like inipure rosin. There uat,howevcT,n» 
true siifutiuii by the aciil; nor was the cen- 
bustibility in tlie least impaired by the ope- 
As our Institution pos'csscs ipecitneM «f 
veri' frj),-n.nt ambergris, said lo hare b«I« 
imported in liie genuine sule from P 
was dcairouB lo compare their cbeminlKb- 
limn with llime of Ihii morbid e 
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» the upp^r part of the tube. A viscid bergrit, being exposed to pretty ttroni^ 

wbatancc like tar, remains at tlie bottom, heat, exhaled the copious subfaetid smoke; 

rtie oil resembles the succinic, and has, and afterwards burned with the yellow 

ike it, a disagreeable empyreumatic (Klour. flame, exhibited by the concretion. Frag- 

rhe dimter anibtrgris, being subjected to ments of the concretions, exposed to heat 

ic»t in like circiinistaiices, fuses leB» rea- in a glass tube, fused, evolved the heavy 

lily and completely, emits the same vola- smoke, which condensed into a viscid em- 

ile enip\rcumatic oil, accompanied with pyreumalic smelling oil, and in tvery res- 

:ryatalline needles, decidedly acidulous, pect comported itself like the light am- 

rhese are either the benzoic or succinic bergris. 

kcid. They precipitate penixide of iron 1 therefore must infer it to be a modifl- 

Tom the neutral red muriate. The smell cation of ambergris. It differs decidedly 

>r the accompanyinpf oil, is certainly that from the adtpocere of dead bodies, whidB 

)f amher; but I have hitherto obtained too forms an emulsion with cold water, is fu- 

kinall quantities of the arid, to be able to sible in Ixiiling water, gives a aoap, with 

Irtermine to which of the two ii belongs, evolution of ammonia, when treated with 

The following exiM-rimentH were HLide with potash, and yields a clear solution, when 

JiU view. My fir^t object was to discover gently heated with liquid ammonia. It 

i good criterion for discriminuting benzoic resent hies, however, in many respects, the 

'rom succinic acid. In operatiiiji^ necessa- cholesterine of biliary calculi; and I have 

rily on small (|uantities, the disiinction be- no doubt that choWsterine from altered 

tofnes pert:liarly diflicnlt Ufith irr vola- bile, is ihe true origin of ambergris in the 

tile, crysialiizable, and fall dfiwn with |>er- whale, as well as of tliis morbid concre- 

>xide of iron, from saline 8f»liitions of this tion. 

met a!. After many triuK I finally ft ii on The concretion is almost wholly soluble 

Jir f'illowing plan, which aiinwt rs very in hot alcohol; while only one-third of adi* 

rell, evi n with prttTy niinuie portions. I pocerc dissolves in tliat menstruum at the 

taturated each acid with ;tiiiiiioni:i; evapo- boiling |Niint. 

*ated to a dry crystalline mass, by a gentle From ordinary fatty matter it is entirely 

leat. Into a small glass tube, sealed atone distinguiiihabic, by its solubility in etlier 

*nd, 1 introduced a portion of the l)en- an<l hicohol, its it*fusing to combine with 

Roatc. The tube wss recurved. I expo- alkalis, and the high temperature required 

ked the bottom where the salt was placed, for its fusion. 

to the heat of a lamp, but ver}- cautiously. With r( j^nnl to their place of formation 

Pungent smmonisral gas wan exhaled, and in the aninial system, ambergris and thia 

the water of crystallization, that distilhd niorbid coiuntion agree. They are both 

>ver, was futnid hti*ui*gly impregnated with generated in the rectum, or greater intes- 

snininnia. 'I'o avoid all fallacy in this re- tines. The physet^r macrocephalus of 

lult, 1 slightly superjiaturated the ammonia Kiiuixus is the species of whale which 

hef«>rehand, with the acid. Im the middle afTord-n ambergris. In the examination of 

of the tube, pure benzoic acid was found, <'aptain (Inffin before the l'rivy.Council in 

in acicular cryntaU. The succinate of am- 1791, he stated, that he found 362 ounces 

Rionia, on the contrary, sublimes without of ambergris in the intestines of a female 

decoTiiposiiion. whale, struck oil* the coast of Guinea; part 

I n«»w look a few grains of the cknse am- of it was voide<l from the rectum on cut- 

bergris, digested with hIcdH)!, u<lde<l w*a- ting up the blubber, and the remainder was 

ter of anuuonia, boiled, filtered, and eva- within the intestinal cunal. 
porated to dryness. The c|UMiti»y of s.i- The whales that contain ambergris are 

line matter obtained, wus, ln'We^tr, t(M) said to be always lean and sickly, yield but 

minute, even for the above mode of af)ply- very little oil, an<l seem almost torpid, 

ing an analytical criterion, with suiisfic- Hence when a spermaceti whale has thia 

tion; ami being unwilling to consunie more appearance, and does not emit feces on 

than a few grains of a specimen, beU^ng- being harpooned, the fishers generally ex- 

ing to a public establishment, 1 preferred peel to find ambergris within it. Whether 

Waiting till .some future opportunity might it be the cause or the effect of disease, is 

occur of examining genuine amtiergris. problematical, though the latter seems the 

Frrmfi the lighter, and by its outward sp- more rational conjecture. It may in sue- 

pearance, more rhar.icfrisiic specimen, of cession he both. The above lemarkable 

ambergris, I cotild not obtain even a trace fart of the sex of the whale, may lead to 

of ben roir acid, thou|;h 1 modified the tem- an in(piir\-, whether this morbid produc- 

peratu re for sublimation, and other circum- tion, found also in the human subject, be 

stances, in every way 1 could tlitnk of The peculiar to females, and connected with 

nit that rose would not redden the most lactation. 
delicate litmus paper. In the second volume of Dr. Monro's 

In open capsules, frnijmenls of the am- Outline:* of the Anatomy of the Human 

Vr.i.i!. I,'; 
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Body in iti lound v\d diieued ttxU, «a 
have the ■nilygii of icveril alvine concre- 
tiont by Dr. Thomu Thomion. Tlie re- 
suits, obuined by this eminent clicmiit, 
show, that tlie ipecimcni wliich he etantin- 
ed, were of a l.-lally diiTerenl nature from 
the preceding concretion.* 

* Invlih. From the root of the inula 
iehmum, or elecampane, Kose (irat ex- 
tracted the peculiar vegetable principle, 
called inidin. M. Punke hat since given 
the following as the analysis uf elecampane 

A crystalliiablc volat'de oil, 

Inulin, 

Extractive, 

Acetic acid, 

A cry Hta Mi table resin, 

Uliiten, 

A fibrous matter (li^coui).* 

* losiHK. Aprciiliaror undccompound- 
cd principle. The investigatinn of this 
singular subitance will always be regard- 
ed as a great era in chtniialry. It was 
then that ehemiriil pliilonopliers first felt 
the necessity of abaiKliinin); Ijtvoiiiier'* 
partial and incorrec'. hfpollicsis of oxyge- 
nition, and of tmbraemg the sound anil 
comprehensive doctrines of Sir II. Divy 
on chemical Ihciry, first promulgated in 
hi« masterly reaea'rches on CtUmnt. 

Iodine was accidentally discovered, in 
1812, by M. dc Courtoia, ■ manufacturer of 
•altpetrc at Paris. In his processes for p.-o- 
cunng soda from the aslict of sea-weeds, 
he fntind tlic metallic veaicli much cor- 
roded) and in searching for the cause of 
the corrosion, Itc made this important dis- 
covery. But for this circumstance, nearly 
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thU communication tbe^ offered no deci- 
ded opinion respecting ita nature. 

In 1B13 Sir If. Davy happened to be «■ 
a visit to Paris, receiving, amid the potiti* 
c«l coni-uliions of France, the tranquil ho- 
mage due to his geniiu. " \Vhen M. Cle- 
ment showed iodine to me, be belicnd 
that the hydriodic acid was muriatic acidi 
and M. Gay-Lussac, afler hi* esiiy experi- 
ments, made originally with M. Clement, 
formed the same opinion, and mamtamtd 
it, when I fint stated to him my belief, 
that it waa a new and peculiar acid, and 
that iodine was a substance analogous in 
its chemical relation* to chlorine.''-~&r 
a. liavy m tht Attahgia bttweat Iht ■•*■ 
tBmpvitndeJ mbilanceii Jrumat ^f Sdttci 
anil the Jim, vol. i. p. 384. 

We see therefore with what intuitive si- 
gacity tlie Knglisb philosopher penetrated 
tiie mystery which hung at iint over io- 
dine. Its full examination, in il« nnilli- 
Elied relations to simple and corapaimd 
o<lics, wai immediately entered on with 
lal ardour by him, and M. Cay-Lusnc. 
relMive merits of the reaearcbe*, 
ipurtance of the results, of these 
incnt chemists, it is not for me to 
become an arbiter. I shall content myidf 
witli offering a melliodieal view of iLc 
facli brought to light on iodine and the 
iodides, referring for its other combina- 
tions to what I have already stated on tlie 
liydriodic and iodic acids. 

Iodine h.is been found in 
sea-weeds, the algxa<iuaticzuf Unnn 
Fucua carlilagineusi Pucus palmaUis, 
raembranaecus, filum, 

filament05u>, digitatni, 

MwharimH, 
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tube, shut at one end. Then heat the mix- clrogen appears.** I now find the liquid !• 

turc in the flask. The iodine sublimes into contain h>-po9ulp)iite of sodu. 
the glass tube. None can be obtained from From 8 liauid ounces = 11 by weight, 

scA-water. 213 grains or sul])hur are obtained. The 

In repeating this process with care, I saturated liquid tiais a specific gravity of 

obtjuned from similar quantities of kelp 1.44S, a brigiit yolluw colour, and docs not 

such rariable products of iodine, that I change the purple colour of infusion of red 

was induced to institute a scries of expe- cabbage. 

riments in 1814, for discovering the causes Having described the substance which I 

of these anomalies, and for procuring io- used, I shall now state, in a few words, the 

dine at an easier rate. The result, wliich best metliod uf taking the iodine out of 

waa successful, I communicated to the it: — 

vorld in the 50tli volume of the Philoso- " The brown iodic liquid of the soap- 
phical Magazine. Instead of procuring this boiler, was heated to about 23U^ F. pour- 
interesting element in only a few grains, I ed into a large stone -ware basin, of which 
have been able to extract ounces at a time, it filled about one-half, and saturated by the 
and at a moderate expense. I shall here addition of the suitable quantity of sulphu- 
transcribe the outlines of my method. ric acid as above stated. It is advantage- 
As several of the Scutch koap manufac- ous to dilute the acid previously, with its 
turers use scarcely any other alkaline mat- own bulk of watcr.$ On cooling the mix- 
ter for their hard soaps except kelp, it oc- ture, a larg^ quantity of saline crystals is 
curred to me that in some or their residu- found adhering to the sides and bottom of 
umt, a substance might be found rich in the vessel. These arc chiefly, sulphate of 
iodine. Accordingly, after some investi- soda, with a vcr>' little sulphate of potash 
gation, I found a brown liquid, of an oily and a few beautiful oblong rhomboidal 
consistence, from which I expected to pro- plates of hydriodate of soda. Sulphur it 
cure what I wanted, and I titerefore insti- mixed uith these crysitals. 
tuted a series of experiments on the best " Filter the above cold liquid througli 
mode of extraction. woollen cloth. To every IJ oz. apotheca- 
l*hespecificgravityof this liquid, as ob- ries' measure, add 1000 grains of black 
tained at different times, is pretty uniform- oxide of manganese m powder. Put this 
ly 1.374. It converts vegetable blues to mixture into a glass globe, or large matrass 
green, thus indicating free alkali. Of this with a wide neck, ovier which a glass globe 
the manufacturer is aware, for he returns is inverted, and .ip[>ly heat with a charcoal 
tlie liquid occasionally into his kelp leys, chauffer. The less diffusive flame of a 
Its boiling point is 'J.>o® F. Kight ounces lamp, is apt to crack the bottom of the 
apothecaries* measure require precisely matrass; particularly, if a larg^ quantity 
one measured ounce of sulphuric acid for of materials he employed. To prevent the 
their neutralization. Supposing this quan- heat from acting on the globular receiver, 
tity of acid combined witli soda, it would a thin disc ol wood, having a round hole 
indicate one part of pure soda in eleven hy in its centre, is placed over the shoulder 
V'ciglit of the liquid. Hut the chief part of of the matruss. 

th^ alkali is not uncom!>inedi for an im- *' hKiiiiC now sublimes very copiously, 
mrnse quantity of sulphurous acid, and a and is readily condensed in the upper res- 
little sulphuretted hydrogen gas, escape sel. As soon as this becomes warm, ano- 
during the aff*usion of the stilphuric acid, ther is to be put in its place; and thus tlie 
** 10() grains of the liquid }ield 3.8 cu- two may be applied in rotation, as long as 
bic inches of gas, chiefly Hulphurous acid, the \iolct vapour rises, 
and sulphur is at the same time deposited. " From the above quantity of liquid, by 
From this last circumstance one would ex- this treatment, I obtain from 180 to 3U0 
pect a greater prt)portif>n of sulphuretted grains of iodine, perfectly pure. It is with- 
tiydrogcn; but the disenj^aged pas posses- drawn from the globes, most conveniently 
ses the peculiar smell and puui^ncv of by a little water, which dissolves iodine 
burning sulphur, blanches the petals of" the very sparingly, as is well known. It may 
red rose, but shows scarcely any action on be purified by a second sublimation from 
paper dipped in saturnine solutions. On lime. 

the instant of decomposition of the sul- " If the manganese be increased much 

phi te and hydrogu retted sulphuret ofso^la beyond the above prop<»rtion, the product 

existing in the liquid, the nascent siilf>hu- of iodine is greatly dicrcased. If thrice 

rous acid of tlie former may he supposed the qii.iutity be used, for example, a furi- 

to decompose the nitsctnt sulphuretted hy- ous cffVrvescenec takes phtec, nearly the 

drogen of the latter; their atoms of oxy- ■ 

gen and hydrogen uniting, with precipita- $ When concent rateil ;icid is added, the 

lion of the sulphur. 1 can in no other way eff*ervescence is very violent; the liquid 

•ccoant for the Tcr)* copious separation of reddens wherever the acid falls, and a Ut« 

sulphur, while rery little sulphuretted hy tie purple vapour cf iodine rises. 
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vliole mixtUK in thPtmii nut of the ma- 
toM, with > kinil of explosivr violence, 
anil hanlly >ny imlinc is nrocureilt evrn 
Ihoiiirh the mutcrbh Blinulil h<' savcil, by 
t!ie reUlivt'ly \»rge cajHicilv of ihc vetiacl 
lliM contaiiii Ihcm. If, im llie oilier liunil, 
one-hklf of the prewribrd [|iianlity iif man. 
frundc be <iii'd, miirh hydrimllr »('iil liKi* 
•lun^f with the imliiu', noil wxhlus il perpe- 
tually duwn the itidv* uf tlu; b^dimn Or 
if. (ItlriDK the pmpcr and succemtlul nubli- 
mation of iodinir, the wciKlii "( nian^ri'iit'ie 
be dmibled, titr vinlri vaiiniir* ini>t:iiitly 
ccaw. Nor will iu);ar <ir atnrcli rcstoic to 
(lie mixture, the puwor of eihuliuj; the 
io<liiie. 
" The aame interrup'ion of the priiei-!.* 

phiiric acid. Km', if ici ll.c m.uun of 1! 
o/. <>r i>»lurHti-d liquid, Willi lOUlx.r IIUO 
graiiii minf^uncHc, an adililiuiial lialf ruiiirr^ 
measure uf Biilphuric acid lie pouifd m, the 
viuirt vapour diwppears, and thv mililitna- 
tion of liMlinc ia at an i-nil. (tni< kliini- new 
added iii ai to saturate the circus uf acid, 
will not rexorc thi' iin.diiction of iiKliiie. 

" The best aublintiiig ttiniKralure ia 
332" Kahr. 

"Iodine, in open vcMrU, readilv cvapo- 
Tates at inuch lover lemperaturi «, ivi n nt 
tlie usual atmosphrrir h'-a**. Wbrri it in 
Eprcad Ibiii on a plate of glais, if llic lyc 
be placed in the same plane, tbc violet va- 
pour becomes ven' olivions at lliv tempe- 
rature of IM' P. ' If left in lie njieii air, 
il will ipCL-dily evaporate ahof.'etlier awav, 
even at SO or 60". When kept in a pliial 
aluppcd with a cnmrnnn cork, the imtine 
also disapp'^irs, wliilc llic cofk will liiC"me 
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lameltal^, and it ia soft and fHabl« to ttie 
touch. Its laatc is very acrid, thouEli it be 
very iparinRly toluble in water. It ia a 
deaiUy pnitun. It f^vi-a a deep brown Main 
to the skin, which unon vani>1i» by evapo- 
ration. In odour, anil power of dealrotinE 
vej^rtahle Cfllour*, it reBcmblcs Vcit ililut« 
a(|ii>'<iui chlorine. The sp. rf. of ioJine at 
ea*" il 4.9-18. It ilissolres in TOOO parti of 
water. The solution is of an oraiijcc-yelloi* 
colour, and in hmall quantity tiiiKra raw 
sli<rch of a purple bur, wbicb vaniaheaoti 
liratlii); it. Il niclls, according to .M. Ilat- 
Lu'>s;>c, at 221° K. and is volatilised under 
pre Bill re of 'he atmoapherr, 
rulni* of 3i0'. Ilv my eipe- 
.aporiiles prtlty quickly at or- 
lloilinK water aids 
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prort'iH of cxlraclion. Tbc ap. gr, uf id 
vioii-t vapiiur !•. 11.678. It ia a non-condue- 
tor of elect I'icit)'. Wlicn the voltaic chain 
is inlcrruptcit ' by a amalt fragment of 
it, the ili'iompaiition of water Instantly 

Iodine is incombuatible, but with aiote 
it loi'niH n nirlous dctonatini; compoundi 
and in coniliin'm); witli seieral bnlit-s, ItiC 

produce the [liirnomena of conihustinn. Iti 
rotnbiiiati'ins uiili oiyi;en and chlnrinr, 
have bi-rn alrea<ly dcacribcil, under iodic 
and cbloriodic acids. 

With a view of drtcrminiiiB whether i( 

Sir II. nJiT caponfd it to the action of tlie 
bitrhly inflamniublr mclali. WIi.u ila ts- 
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Tbe oxmIc of sodium, and the subcarbo- dine to a red brat in a tube, they unite t^^* 
nate of &uiU, are alvo completely decom- ^ther, an<l hydriodic acid is produced^ 
posed by iodine. From these experiments which gi%'cs a reddish-brown colour to 
It uoiihl stfni, tliat this substance ought water.'* Sir II. f>uvy, with his character- 
to diMiipigt' oxyjjcn, fnim most of the «»x- istic inp;x^nuity, threw the violet-coloured 
ides: but thin hap[>cn« <inly in u small num- gas iipcm ihc H:unr of hxdrogcni when it 
bcr of c»»cs. The protoxidcb of Icud und st^enu-d to sn])port its c<)ml)ustion. lie also 
bismuth arc the oidy nxicles not reducible formed a ctnnpouiid of iodine witli hydro- 
by mere lit-at, with Mhich it exhibited that gen, by heating to ri<lncs}i the two bodies 
pnuiT. U:irytf'», Ntruniian, an<l lime com- in a glass tube. See Acid (Hydriodic). 
b'tnc with iodine, withr)iit giving out oxy- (Miarcoal has no actit>n upon iodine, ei- 
grn gas, and the oxitles ot zinc and ir<in thcr at a high or low temperature. Seve- 
un>lerg«i no alteration in thiN respect. From rul of the common metals, on the contrary, 
tliese facts we must eouchide, tli:it the tie- as zinc, iron, tin, mercury, attack it rea- 
cumpohltioil «>t' the oxidrs by iodine de- dily, even at a low temperature, provided 
pends h'lis on tlu- ccndenned state of the they be in a divided state. Though these 
oxygen, than upon the allinity of the ni'tai combinations take place rapidly, they pro- 
for iodine. F.xcept harU'*s, strontian, and dure but little heat, and but rarely any 
lime, no oxide ran remain in contbin.-ition light. 

with itnline at a red heat. For a more par- The compound of imiine and zinc, or 

tirular account of some iodide^t, see Acid iodide of zinc, is whit<-. It melts readily, 

(Hydriodic); the rompouMls of wtiit h, ni:d is sublimed in the state of fme acicular 

in the liquid <ir moist state, an- h;drio- four-sidid prisms. It is very soluble in 

dates, but change, on drying, into i(».il<lis, water, and npidly deliquesces in the air. 

in the* same way as the muriates bieome It di-^solvrs in water, wit liotit the evolution 

chlorides. of any gns. The solution is slitrhtly acid, 

Fr»im the proportion of the constituents and does not rry-iallize. The alkalis 

in hvdri(i4lie aeid, 15. .5 has been deiliiced, ]}reeipit;<te from it white oxide of zinc; 

a« the prime equivalent of indinc uhile eoiirentrateti sulpliurie arid discn- 

51. t*a\ -I. Ubsac Huys,** Sulphate f>f potash gair'-s lixdi-iodit- ae.d and iodine, because 

m-as not altered by iodine; but, wliat m:ty huiphurous arid is jjroilntid. The solu- 

app«'ur antonisliing, 1 oUti/med ox\g( n witii tion is a hydriod:iti rit'ovidi- of zinc. \N hen 

the duate r)f potasi;, anil tlir glass tu1>e iii indlne and ziiu- are uiaih to act on eaeh 

wbicti the opentioii m .is rondurted was oth< r ui!<I<t uatii- in m sst is hernu tieklly 

CorroiUd. On examinii.;;* tlu- ei|-(iimst:in- sral«'«l, on ihe :ipp'':r:itlon <'f a slight hiat, 

ces of the experiment, I ascertained th.it tiie wat«T ass-inies a de- p n (hlish-brown 

the fiuate heeanie alkaline mIwii mellt d In eolour, be rausr, as Ci-on a«« hydriodic acid 

a platinum rnieible. This happi-ned to is produ«*rcl, it tlis-olves ioiiine in abiin- 

llie fluale «)ver wliieh 1 passed iodme. It danee. Uul by dij;re«. s,ilje zinc, sujiposed 

appears then that the iodine acts upon the to be in exr<*ss, eond)ines with the whole 

excess of alkali, and deeomposes it. I'he iodine, and the solution bc-eomes eohmrless 

heat produeed ilisengages a new porticm of like water. 

iuorie aciil or its ra<liral, which corrrxies Iron is acted on !)y irxline in the same 

the glass; anil thus by drgrees the flu ate way as zim ; and a brown io<lide results, 

is entirely d»c<»ni|>osril." These facts which is fnsilde at a red heat. It dissolves 

teem to give countenance to tin* opinion, in wuter, forming a light green solution, 

that the fbniric is an oxy j: en acid; and that like that <»f muriate of iron. When the 

the salt calletl fluate of potash is not a flu- dry iodide was heatrd, by Sir II. Davy, in 

oride of potassium. See Acid (Fi.ioric). a small retort containing pure ammoniacal 

loiline forms wiili sulphur a fi-eblecom- gas, it combined with the ammonia, and 

pound, of a grayish-blaik eolour, radiated formed a compound which volatilized with- 

like Hulphuret of antimony. When it is out leaving any oxide. 
distille<l with water, io<linc separates. The iodide of tin is very fusible. When 

Iodine and pho.sphorus combine with in powilcr, its colour is a dirty orangi'-yel- 
l^at ra]):dity at common tem[)eratures, low, not unlike that of gliiss of antimony. 
prtKlucing heat without light. From the \Nhen put into a cnu>nl. r.ible quantity of 
prCM'nce of a little moisture, small quanti- wa'er, it is completrl\ *lecom])osid. liy- 
ties of hydriodic acid gas arc exhaled. driodic acid is formed, which remains in 

Oxygen expels imlinc from both sulphur i>olution in the water, and the oxide of tin 
ftnd phosphorus. precipitates in white flr)cculi. If thequan- 

" Hy<lrogen, whetlicr dry or moist, did tiiy of water be small, the aci<l being more 
not teem,** says M. (lay.Lussac, "to have concentrated, retain^ a portion <if oxide of 
any action on ioiline at the ordinar}* tempts tin, and forms a silky orange -coloured salt, 
rature; but if, as was done by M. Clement, which may be almost entirely decomposed 
in an experiment at which 1 waa present, by water. Iodine and tin act very well on 
wc cxpotv a mixture of hydrogen and io- each other, in water of the temperature of 
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an icid containing only traces of the metal. 
Tlie tin must be in coniitlenible qtiantit}', 
becBUie the oxide vliich precipitate* on 
its lutface, diminiihct very much iu ac- 

AntiTnony presenU, with iodine, the same 
phenomena u tin; so that «!• miithl empio) 
either Tor the preparation of h ydriodic Mid, 
if we were not acquainted with preferable 
methods. 

The iodidei of lead, copper, bismuth, 
silver, snd mercury, arc insoluble in water, 
wliile tlie iodides of the very oxldizablc 
metata arc soluble in tliat liquid. If we 
mil a hvdriodate with Ihu metallic solu- 
tions, all the metals which do not decom- 
pose water will give precipitates, while 
those which decompose that liquid, will 
give none. Tliis Is at least the case with 
the above mentioned metal'i. 

There are two iodides of mi'rcurj'i the 
one yellnw, the other red; bolli are fusible 
and volatile. Tlit yellow or protioJide.con- 
tuins one-hsif kns iudiiic than the deuiio- 
dide. The latltr, when ervutalli^.ed, is a 
bright crimson. In genera) iJicre ought 
to be for each metal as many iodides, as 
there arc oxides and chlorides. All the 
iodides are derompuxd by concentrated 
sulphuric and nilrlc acids. The metal is 
converted into un oxide, and iodine is dis- 
engaged. 1'hey are likewise decomposed 
by oxygen at a red heat, if we except the 
iodides of potassium, sodium, lead, and 
bismuth ('Morine likewltie separates io- 
dine fmm ail Ihc. iodidei; but iodine, on the 
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Mid dlcaline lubttancesj and hence, when 
combined with tbeae substanecs in Miueoui 
solution, and electrized in the voltaic cir- 
ciut, it separstes *t the positive ■urfiKc. 
But it has a positive energy with reapcet 
to dilorinej fur when united to chlonne, 
in the chloriodic acid, it separates at tin 
negative surface. This likewise corres- 
ponds with their relative attractive ener- 
gy, since chlorine e»pels iodine from all its 
combinations. Iodine dissolves in carbnrel 
of sulphur, giving, in very minute quanti- 
ties, a fine amethystine tint to the liquid. 

Iodide of mercury has been propowd far 
a pigment; in other respects, iodine bu Mt 
been ippticd to any purpose of coiUBMn 
life. M OrfiiaswallowcdegTainaof ioiUMi 
and was immediately alfected with bei^ 
constriction of the throat, nausea, eructa- 
tion, salivation, and cardialgia. In ten aii- 
nutcs he had copious bilious vomitingi,snd 
sliglit colic pains. His pulse rase from 70 
to shout 90 beau in the minute. By swd- 
lowing large quantities of mucilage, aad 
emollient clysters, he recovered, uid tdL 
nothing next day but slight fatigue. AboU 



IniDiirM. Mr. Tennant, on examiiuif 
the black powder left afler disiolvinf 
piatina, wiiich from its sppearance had 
been supposed to consist cliieRy of plum- 
bago, found it contained two distinct fse- 
tals, never before noticed, which he has 
named iridium and osmium. The fbroer 
of these was observed soon afler by DescM- 
tils, and by Vauquelin. 
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Tbete cryiUb» distoWed in water, produce tuppoiing it t neutral compound, the prime 
ft deep red lolution, inclining to orange, equivalent of iridium would be 6.0. l*he 
Infusion of galls occasions no precipitate, same chemist has also alloyed iridium with 
bat instantly renders the solution almost lead, copper, and tin. They are all malle- 
cokmrless. Muriate of tin, carbonate of able; and considerably hardened by the 
•oda, and prussiate of potasli, produce presence of the iridium.* 
Bcarlj the same effect- Ammonia preci- Ibon is ametalof abluish-white colour, 
pitates the oxide, but, possibly from being of considerable hardness and elasticity; 
IB excess, retains a part in solution, ac- verv mallesblc, and exceedingly tenacious 
quiring a purple colour. The fixed alkalia antl ductile. This metal is easily oxidized, 
precipitate the greater part of the oxide, A piece of iron wire, immersed in s jar of 
bnt retain a part in solution, this becoming oxygen gas, being ig^nited at one end, will 
yellow. All the metals that Mr. Tcimant be entirely consumed by the successive 
tried, except gold and platina, produced a combustion of its parts. It requires a very 
dark or black precipitate from the muriatic intense heat to fuse it; on which account 
solution, and left it colourless. it can only be brought into tlie shape of 
The iridium may be obtained pure, by tools and utensils by hammering. This 
exposing the octohedral crystals to heat, high degree of infusibility would deprive 
which expels the oxygen and muriatic acid, it of the most valuable property of metals. 
It was white, and could not be melted by namely, the uniting of smaller masses into 
any heat Mr. Tennant could employ. It one, if it did not possess another singular 
did not combine with sulphur, or with and advantageous property, which is found 
arsenic. Lead unites witli it easily, but is in no other metal except platina; namely, 
aeparated by cupcllation, leaving the iridi- that of welding. In a white heat, iron ap- 
wn on the cupel as a coarse black powder, pears as if covered with a kind of vamisn; 
Copper forms with it a very malleable a1- and in this state, if two pieces be applied 
loy, which, after cupcllation, with the ad- together, they will adhere, and may be per- 
dition of lead, leaves a small proportion of fectly united by forging. 
the iridium, but much less than in the pre- When iron is exposed to the action of 
ceding instance. Silver forms with it a moist air or water, it acquires weight by 
perfectiv malleable compound, the surfaces gi>adua! oxidation, and hydrof^en gas es- 
of which is tarnished merely by cupella- capos: this is a very slow operation. But 
tion; yet the iridium appears to be dimised if the stcnm of water be made to pass 
througli it in fine pf)W(lcr only, (iold re- thronf;h a rcd-liot gun barrel, or through 
mains malleable, ami little altered in c<>- an ignited copper or glass tube, containing 
lour, though alloyed with a considerable iron wire, the iron lurcomes converted into 
proportion; nor is it separable either by an oxide, while hydrogen gas passes out 
cupcllation or quartation. If the gold or at tlir otltor end of the barrel. Hy the ac 
silver be dissolved, the iridium is left as a tion of stj-onger heat this becomes a red- 
black powder, dihh-brown oxide- The yellow rust, form - 

The French chemists observed, that this ed when inm is lon^exposid to damp air, 

new metal gave a red colour to the triple in nut .1 siniplc o\i(l<-, as it contains a por- 

salt of platina and sal ammoniac, wa.s not tion ot' < iirhtiiiir aci<l. 
altered by muriate of tin, and was pn-cipi- The concciiiratr d sulphuric acid scarcely 

tated of a dark brown by caustic alkali, acts on iron, unless it is boiling. If the 

Yauquelin added, that it was precipitated acid he diluted with two or three pails of 

by galls, and by prussiate of i>otash; hut water, it dissolvis iron readily, without the 

Mr. Tennant ascribes this to some impu- assistance of hcut. During this solution, 

rity. hydrogen g:is escapes in large qtiantities. 

Mr. Tennant gave it the name of iridium. The green sulphaie of iron is mucih more 

from the striking variety of colours ii af- soluble in hot than cold water; and therc- 

forfls while dissolving in muriatic acid. fore crvHtrtllizcs by cooling-, us well as by 

Dr. Wollaston has observed, iliat among evaporation. The cr\iitals arc cfRorc scent 

the grains of crude platina, there are some and fall into a white powder by exposure 

scarcely distinguishable from the rest but to a dry air, the iron becoming more oxi- 

by their iniohihility in nitro-muriatic acid, dized than before. A solution of sulphate 

They are harder, however, when tried by of iron, exposrd to the air, imbibes oxy- 

the nle; not in the least malleable; and of gen; and a portion of the iron, becoming 

tlie R]>ecitic gravity of 19.5. These ap- peroxidizetl, falls to the bottom. 
peared to him to be an ore, consisting en- Sulphate of iron is not made in the di- 

tirely of two new metals. rect w ay, because it can be obtained at less 

* Yauquelin has since succeeded in form- rhargi* from the decomposition of martial 
ing sulphuret of iridium, by heating a mix- pyrites. It exists in two states, one con- 
tare of ammonia-muriate of iridium and taining oxide <if iron, with 0.22 of oxygen, 
sulphur.^ It is a black powder consisting which is of a p.ilc gvcen» not altered by 
of JOO iridium 4- 33.3 sulphur; whence, gallic acid, and giving a w hite precipitate 
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nith pruisi&te of potuh. The other, in 
which (he iron is combined with 0.30 of 
oiygen, ii red, not cryslillizaWc, and (fires 
■ bUck prccipitute with gallic acid, and a 
blue with pruiiiate of potaih- In the com- 
mon sulphate, tlii-HC two arc oden mixed 
in various proportions. 

Sulphute flf iron ii dccompoiieil by alka- 
li* and by lime. Caustic lispd alkali pre- 
cipitates the iron in deep gri'en flocks, 
which are dissolved hj the addition of 
more alkali, and form a re<l tincture. 

Vegetable aslrin^nt matters, such as 
nut. galls, the husks of nuts, lo)pvood, tea, 
Uc. which con(:iin tannin and gallic ai^id, 
preci]iitate a line hiack ferula from sul- 
phate of iriin, which remains siisprnded 
for a eonsidiTsble lime in the fluid, by the 
addition of gum-arabic. This fluid is well 
known by Ibe name of ink. See Ink 

The beauliful pi^^mt-nt, will known in 
the arts by llic name of priissian blue, is 
likewise a prccipiti>ti< iifTrirded by sulphate 

Concenlralcd nitric acid actsverrslrnng- 
1v upiti iriiii flliii);<i, much nllrini-^ e','^ lii'lnif 
diiengafred »t ilu .same lime. TI.e M.hiliun 
is ol' * rL-d:lisii.br<.u n, nnd d<-posiU'» llie ox- 
ide of iron nfier a rcrtain time: more es- 
pecially if the vessel bt- Irft espim 
air. A di1ule<l nilric acid aflord: 
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Neither of tlie soluliuns aliords crjstals, 
but both depusitc the OTide of jniu hy boll- 
ing, at the same lime tbut the fluid as- 



d rapidly dissolves 
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lencci the solution U not ciystallixable.but 

thickens to a jellj, which may be rendered 
solid by continuing the beat. The acid 
may be expelled by heating it strongly, 
leaving a fine red oxide. 

Borate of iron maj be obtaitieil by pte- 
cipliating a solution of the sulphate with 
neutral borate of soda. 

Arsi'nic acid likewise nnitea with irom. 
This arscniale is fiiimd native. 

Cbromate of iron has been found in the 
department of Var in Prance, and else- 
where. 

Sulphur cnmliinet very readily with inn. 
A mixture of Iron filings and flower* of 
sulphur lu'lng moistened, or made into a 
paste, with water, becomes hot, swells, 
adheres togelber, breaks, and emits wa- 
tery vapours of an hepatic amell. If the 
mixiiire be con^lderabli- in quantity, as for 
exami)le, one hundred pounds, it takes fire 
in twenty or thirty hours, as soon as the 

Hy fusion wilb iron, sulphur pro<Illce4 • 
eompoMiid of tlic sami' nature a* the pyri- 
tes, and exliibitinp the same radiale<l struc 
ture ^>ba! broken. If a bar of iron be 
bc^ti-d •.« wUluooss. :md tl.cn lourhed with 
a roll iif siilfliur, tlie two substances mm. 
bine, and drop down together in a fluid 
state. .Mr. Il:ilche<t found, that tlie mag' 
nelical pyritirs rnnlains the same propor- 
tion aa the artificial sulpliurvt. 

I'liosplioi us may be ccinihined with ireo 
by aiUling it, cut into smil) piccei, to fine 
iron wire bested moderately red in * era- 
cible; or by fusing six parts of iron clip- 

_. _-|]| jjjj ^f (jlacial iiliosphoric acid, 

ar chrirena! p„w.l,-r. Tl.i' pi""- 




net, trtn with thrce^MUthf of binnuth. rent^ ftcconling' to the nature of the parts 

At nickel cannot be purified frum iron which coni])osc the oic. 

iv:\iOiii thr i^remtest difficulty, it may be I'hc iron uliich in obtained from the 

pr'.-i iincil, tliat thcHc tnhitances readily smehinf^ fimiacf-s is nut pure ; and may be 

ii:i>.c. Arsenic fiinns a britth: atiibstancc in di8tin}(tiiHiie<I intotlirL-e states : white cnidc 

its combination with iron. Cobalt forms a iron, which is brilliant in its fnicmre, and 

hard mixture with iron, which is not caHily exhibits a cr>si;iHi/.cd texture, nn.ri- brittle 

br-^kcn. Mun^nesc isaimo<italwa\s imiteil than the dther kinds not a* :ili ntutli-ablc, 

with irt>n m the native state. Tunji^tcn and so hanl as pert'ecth to witlisiand the 

forms a brittle, whitish-brown, hanl alloy, tile : gTa\ crude iron, wJiicli exhibits a gra- 

of a com|>act texture, when fused with nulated and dull texture u lien broken ; this 

white crude iron. I he liabitudes of iron substance is not 8<i hanl aii<l brittle as the 

vith ni'ilybdena are not known. former, and is used in the fabrication of ar- 

Iron is the most diOu*»cd, and the most tillen and other articles which r«.qi.;re to 

abundant of metallic substances. Few mi- he bored, turned or r^'pairrd: and black 

BCral bo<lies or 9t<mes arc without an ad- cast-imn, which is still roiij^her in its troc- 

■lixturc of this metal. Samls, clays, the turc ; its parts adhere togctber leM per- 

watcrt of rivers and springs, are scarcely fcctly than those of the jfray cnidc iron. 

•vcr perfectly free from it. The parts of In onler to convert it into malleable iron, 

animal ami vegt^table substances likewise it is placed on a hearth, in the midst of 

atSbrd iron in the residues they leave after charc«ial, urg^d by the wind of two pair of 

incincru'ion. ft has been found native, in bellows. As soon as it becomes fused, a 

hr^e masses, in Sibeiia, and in the internal workman continualh stirs it with along iron 

parts of South America. I'his metal, how- insrunient. During the course of several 

ever, in its native state is scarce : most iron hours it becomes |rradnall\ less fusible, and 

ii found in the state of oxide, in (Mrhrcs, a.«<Hunics the consis'ence of paste. In this 

hof^ i»rcs, ami other friable earthy substan- state it is carried to a large hammer, the 

•cs, of a rcfl, brown, yellow, or black co- rc-peated blows of which <lrive out all the 

lour* The magnet or loadstone, is an iron parts that still partake of the nature of 

•re. Iron is also found in combination with crude iron so much as to retain tlie fluid 

the sulphuric acid, either di«solvcd in wa- staie. By repeated heating and hanmiering, 

|cr, or in ihe form of sulphate. more of the fusible iron is forced ou^ ; and 

In the large intn-works, it is usual to the remainder, being malleable, is formed 

Toasit or calcine the on's of iron, previous into a bar or other form for sale. Crude 

to their fusion; as well for the purpose iron loses upwards of one-fourth of its 

ofexp'.HiiiJjsulphun'oiis or arsenical parts, weight in the process of refining: aonic- 

as to n ndcr them more easily broken into times iiuh'ed one-half 

fro«7nents «if a convenient size for ntelting. Purified or bar inm is soft, ductile, flex- 

I I.L* TTiineral is melted or nin down, in ible, malleable, uiul possesses all the quali- 

lur,;-* I'll maces, from 16 to .50 feet liigli ; ties which have been enumerated under 

»Tid variously shape<i, either conical or ellip- this article us belonging cxclusivch to iron, 

tical, accortling to ttie opinion <if the imn- \\ hen u bar of iron is broken, its texture 

nn-^ter. Near the bottom ftf the furnace is appears fibrous : a property which depend! 

a:i :iprrture for the insertion of tlie pipe of upon the mechanical action of the hanmier, 

br :i* bellows, worked b_\ water or stt-ani, or while the metal is cold. Ignition destroys 

of i-ilier machines for priMlucIng a current this fibrvus texture, and remlers the iron 

cf««'ir; and there are also holes at proper more tmifonn throughout ; but hammering 

parts uf the etlifice, to be oocaslonalh open- restores it. 

e<!, til permit the scorLr ami tbe metal to If the ixircst malleable iron be bedded in 

flow out, as the process may require. Char- poiindecl charcoal, in a covered crucible^ 

coal or coak, with lighted brushwood, is and kept for a certain number of hours in » 

lifNt thrown in : and when tbe m hole inside strong red heat, (which time must be Ion- 

of the fumace has accpiired a strong igni- ger or short«-r, according to the greater or 

tion. the ore is thrown in by small c|iiantities less thickness of the bars of IronJ, it is 

at a time, with more of the fuel, an<l com- fouiul, that by this operation, which ts call- 

moni\ a portion of limestone, as a flux ; the ed cementation, the inm has gained a snail 

ore gnidually subHide.i into the hottest part addition of \% eight, amounting to about the 

of tlic fumace, where it bec<mies fused ; the humlrt:d ami fif;ieth. or the two-hundredth 

earthy pan being converteil into a kind of part ; and is ieniarkal>l\ changeil in its pro-' 

S'ass : while the metallic part is reduced by pertics. It is much more britile and fii^'ble 

e coal, and falls through the vitreous than befVire. Its surface is commonlv b!is- 

Biatter to the lowest place. The cpiantity tend, when it comes out of the crucible; 

of fucUtkc additions, and the heat, must be and it reipiires to be forged. ti> bring its 

icpi1ited« in onler to obtain iron of an\ de- parts together into a firm and continuous 

sired «|ualit J t an<l thistpialiiy must likewise, state This cemented iron is called steel, 

in the first product, be necessarily dfflc> It nay be wddcd like bar iron, if it Iwve 

. Yofc n. 1<'» 
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not been fniEil, or orer-cenented ; but iti 
most useful nnil advantageouj property is 
that of becoming eilrcmcly h»rd wben ig- 
nited and plunged into cold water. The 
linrdncu produced ]■ greater in proportion 
as tbe steel in hotter, ind llic water colder. 
The coloiin whicb appear or the aurAec 
of steel slowly heated are yeUowlBh-nliite, 
reltuw, gold colour, purple, violet, deep 
blue, yellowlsli-u'hitei after which the ig- 
nition takes place. Ttiese signs diroet tlie 
nrtjst in tempering or reducing the liarilncss 
of steel to any delerminatc slanilard. If 
steel be too lianl, it will not be proper for 
tools which are intended to have a fine 
ed{^, because it will be m bnttlc, that tlie 
edge will soon become notched; if it be too 
futi, it is cviilent, that the edge will bend 
or turn. Sume ariista ignite their tools, and 
pliinse them into cold water: afXer which, 
tlii'V liri^iten the surface of llie steel upon 
a stone : the tool being then laid upon char- 
Gual, or upon the aurliicc of melted lend, 
or ptac<-d in the flame ofa candle, gradual- 
ly accjuires the deaireil colour; at which 
instant ihey plunge it into water. If a hard 
temper be duiiredi the piece is dipped 
again, and stirred about in the cold water, 
a» soon as the yellow tinge appears. If the 
purple appear bufurc the dipping, the tem- 
per will lie fit fur gravcrii. and loa]n used in 
■worltins upo" metals i if dipped while blue, 
it will be proper for springs, and for instru- 
ments usc<l in the cutting of soft substan- 
ces, such as cork, leather, and the like j but 
if the last pale colour be waiteil for, the 
Iianlness oi the sleel will ■carccly exceed 
that of iron. When soft steel is heated to 
any one ofthcsc colours, and then plunged 
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more fusible, and u dispened under tbs 
hammer if heated to a white-heat. 

Tlic English iteel made by cententalion, 
and afterwurdi filled, and cold under the 
name of cast steel, in bars, plates, and othet 
forms. poiBcascii great rep uutioti for its uni- 
formity of texture, and oilier good qualities. 
I have been informed by various authorities 
of which the re ape ctab I lily and connexiont 
ate calculated to proiliicetbe most absolute 
conBdence, that all the prime stecli of 
England are made from Swedish iron, 
known in this country by the name of steel 
iron, of three <lifl'crent marks, the Rnt of 
which indjeales the best quaUty, and the 
third the worst. 

like conversion of iron into iteel, either 
by fusion, vix. the direct change of crude 
iron into steel, or by cementation of bar 
iron, presents many objecu of interesting 
inquiry-. From various cxperimentsofBerg- 
mann,it appeared,that good crude iron, kept 
for a certain time in a slate of fusion, with 
such aitdilions as appeared calculated ta 
produce little other effect than that of de- 
fending the mcial from oxidation, became 
converted into steel witli loss of weigbU 
These facts are contbrmable to the general 
theory of Vandermonilc, Monge, and Bcr- 
thollet: for, according to their re^carche^ 
it sliould follow that part of the carbon in 
the crude iron was dissipated, and the k- 
mainder proved to be such in proportion ai 
constituies steel. The same chemist ce- 
mented crude iron with plumbago, or car- 
bonate of iron, and found that the metal had 
lost no weiglit. Morveau repeated the ex- 
periment with gray crude iron. The ket 
of weight was little, if any. The metal ex- 
the lilick ■ipot lij' tbi^ apiilicWion of 
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tbo eonformftble to whtt bftppens in iti inteitiftl part, to that it resists tbe ffle. 

I. For th« cast sled will be softened but is much less easily broken by the ham- 

iy as much by anneaBng to Ihe straw mer. Tallow difTers from oil in tlie heat 

iir, as the hnder steels are by anneal- which becomes latent for its fusion ; and 

» a purple or full blue. accordingly, solid tallow is an excellent ma* 

>me of our artists have taken advantage teiial for hardening drilb and other small 

is property of soft crude iron in the fo- alticlcs. The makers of files cover them 

ition of ailes and collars for wheel- with the ^unds of beer and common salt. 

c ; for this material is easily filed and which assist their hardening, and keep the 

ed in its sof^ state, and ma> afterward surface from scorifying. The mucilage of 

irdencd so as to endure a much longer the beer supplies a coaly matter; and the 

of wear. fused salt forms a varnish in the fire and dc- 

le founders who cast wheels and other fends the steel. Veiy small articles heated 

lea of mechaniMm, are occasionally em- in a candle are found to be hardened per- 

isscd by this property. For, as the fectly by suddenly whirling tlicm in the cold 

J is poured into their moulds of moist- air ; and thin bars or plates of steel, audi as 

I sand, the evaporation of tlie water the magnetic needle of a compass, accfuire 

ea off a great portion of the lieat, and a good deg^e of hardness by being ignited, 

I the iron so speedily, as to render it then laid on a plate of cold lead, and sud- 

smelv hani, u hite, and close in its tcx- denl v covered with another plate. These 

. This is most remarkable in such por- would be unequally hardened, and bend, if 

I of the nu'Lal, as have the greatest dis- plunged in water. 

e to run from the git or aperture of The black spot which remains upon steely 

ption. For these come in contact sue- or cnide iron, after its surface has ocen cor- 

vely witli a larger portion of the sand, roded by acids, consists of plumbago, which 

sre'tlierefore more suddenly cooled. I remains aflcr tiic iron has disappeared by 

t seen the teeth of cog-wheels ultoge- solution. 

in tills fttato, v^ liilc the rim and other Solution in the sulphuric or muriatic acid 

I of the wheel remained soft. The ob- not only exhibits the plumbago contained 

t remedy for this defect is to incre;Mc in iron, but likewise possesses the advan- 

mmber uf gits, and to have the sand aH tage of showing tlie state of its rciluction by 

fts possible or convenient. In othi-r ar- the quantity of hydrogen gas which is dis- 

s this property has been applied to ad- engaged ; for the quantity of this gas, in like 

age, particularly in the steel rollers for circumstances, is proportional to that of tlie 

; laminating mills. iron which is converted into oxide. It is 

lavc been informed by a workman, that found, that the white cnidc iron affords the 

ed iron, suddenly phmgeil into the soft least quantity of h\ drogen in ])roportion to 

ler of a shoe, becomes ver>' hard on its its bulk, and leaves a mode rate jportion of 

ce, which must arise from an instanta- plumbago ; the gray crude iron affords more 

Mcflect of case hardening. hydrogen, and more plumbago than the 

ie iiicroase of dimensions acquired by white ; and the softest bar iron affords most 

in hartloning is such, that, in general, hydrogen of any, and little or no plumbago. 

?s of work finished soft will not fit their The quantities of hydrogen gas, at a medi- 

[■s when hardened. um, by ounce measures, were 62, afforded 

ie fineness of grain in hard steel, as ex- by 100 grains of the white crude iron; 71 

ed in its fracture, is various acconlmg bv the g^y crude iron ; and 17 by the malle- 

e cpiulity of the metal, and the temper able iron. 

s n>ceive<i. I'he harder the steel the Iron is one of the principal ing^redientfl 

icr the grain. Hut in like circumstan- fur dyeing black. The stuO' is first prepared 

fine steel has the closest grain, and is with a bath of galls and logwood, then with 

the most uniform in its appearance, a similar bath to which verdigris is added, 

kmcn avail themselves much of this and lastly dyed in a similar bath, with the 

ation. Tn general a neat cun'c lined addition of sulphate of iron. If it be wish- 

lire, and even g^y texture, denote ed, that the colour should be particularly 

, steel ; »nd the appearance of threads, fine, the stuff should previously be dyed of 

LS, or brilliant specks, denotes the con- a deep blue; otherwise a brown may be 

Hut the management of the forging first given with the green husks of walnuts. 

>ther circumsiances of manufacturing Silk however must not be previously blued 

nodify thcM' indications ; and the steel with indigo, and sumach may be substituted 

IS goinl ff)r some purposes, may be less instead of gulU. Leather prepared by tan- 

d to others. ning with oak bark, is blackened by a sulv- 

is found, that steel is more effectually tion of sulphate of iron. 
pne«l in cold than in warm water, and Cotton has a vcr> strong affinity for oxide 

ir% temperatures more efft'cttially in of iron, so that, if it be immersed in a solu- 

Miy than in water. Oil is found to tion ofany salt of iron, it assumes a chamois 

60 the SUI&C4 f^ fteel much more than colour, more or less deep according to die 



IRO 

atrettgth of the solution. The action of the 

air iin the midc of iron ilecpeiii tlic cokMir ; 
and it' 'lie iliaile were at 6ret deep, the lec- 
ture ofitic Btiiiris liable lo be cnmHled by 
it. To iinvciil tliis, the cntloii should be 
immcned in tlie solution cold, carefully 
vi'Uiiff. uiid im medial ely plunged into a ley 
of piiiiuh mixed wilii a solution uf alum. 
Af cr having lun in tins four or five hourst 
it IS to be wninj;;, u-juhed, and dried. 

Inordertu prevent fpin-bairetsfromruit- 
ingthey arc frequently browneiL I'liis is 
done byrubblnjj ii over when finished with 
oijiiifurtis or ipirit of sail diluted with wa- 
ter, and lay in); it bvfor a werk or two till a 
cumplcte co:it of ni«t IH funned. A little 
oil IS then applied, and the surface, huinf; 
nibbed dr}', in iiiilislied b> means of a hard 
Iiniah aiwl a little bucs' wax. 

file yelluu' spots called iron moulds, 
which are freqiiciitly occasioned by waih- 
ing ink sputs with soap, mai in general be 
remiived by Icmoii-juice, orlhe oxalic or 
citric acids; or by miiriaiic acid diluted 
with five oraix parts of water, but this must 
be waslic<l nlf in a minute or two. Ink 
•pots inaj re.idily be removed by the sanic 
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■0 louj;, that the irun in very highly oxidi- 
Bed, su a« to he insoluble in the acid, a so- 
lution uf an alkaline sulphuret may be ap- 
plied, anil, after ibis lias been well waslicd 
off, ibe acid will remove Ihestain. 

• To the prectdingdciails, which are se- 
lected frum Mr. Nicholsim's work. I shall 
aubjoiiia short avstcniatic view of tlie che- 
mical nature anil relations of iron. 

i. UfpuTfinm. 

Its tipeeific gravity is 7,7, btit it may he 
marlc 7.B by h»miiitriTi(,-. Under tlie 



rrom Mr. Danicll's inf-enioiw cipcri- 
roeiitH [in the mcchaniciil structure uf iton. 
tlerelopcd by Boluliuii, we leam, tlial a 
ma<is of hxr inm whirli liad undergone sS 
tlie operations <it ptnl-Hinf and iiJUn,?. after 
being let^ In lifjiild iniiiiatic acid, till ntu- 
ratiun, presented the appcatsnce of a binc- 
dle of faices, whose fibres nin parallel 
through its whole length. At its two ends, 
the points were perfectly <ietaclicd fniin 
each other, and the rods were altugcihcr 
so di.slinct, as to appear to the eje to be 
but loose I v cum[iaetcd. 

I. Oxide I of which there are two, or 

1. The oxide, obtained either bj digest- 
ing an excess of iron tilings in water, l>\ ibe 
combustmn of iron wire in ux\geii, or by 
adding pure ammonia to siilutiun of greto 
cu|iperas. and drying the precipitate out of 
eontact of air, is<ifuhlai;kcolour,becamiif 
white by its union wKli water, in the hy- 
drate, altractiblc by (he nia)tnet, but BMre 
feebly than iron. Hy a mean of (he eipeii- 
mcnls uf several chemists, its conipoutioa 

Iron. * 100 77.82 3J 
Oxygen. 28.5 'JS.IB 1.0 
Whence'tbc prime c(|uivsk-nt of iron comt 
out, we perceive, 3.S. Sir 11. Ilavy's nuiD- 
ber, rednccd to the oivgen scale, is 6M, 
oiie-lialf of which. 3A3, is verv neartv the 
deicnnlnation of Uerzeliui. lint Mr. for. 
reti,in an ingenious paper published in lie 
Annals of I'liilosujiliy fur October 1819, 
cnitcfiv^stliat (o miike thethe-rrtlol p™- 
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became iron, once in tbetfstc of limUnida^ By Mr. Porfett* 

has iiOiHich affinit) for oijgen^u to enable 4 primes iron, 7.0 34.14 100.00 

it to dccompoHc water. It mayAlwi, he 3 chlorine, 13.5 65.86 192.85 

states, be procured by caicininfi^ flVOngly a 3. For the iodttlf of iron. See Iodi va. 

mixture of 1 part of iron and 3 parte of the 4. Sulphiirctii of iron: of which, accord- 

vcd oiide in a Htone-warc cnicibic, to the \ng to Mr. Forrett, there are four, though 

neck of which a tube ih adapted to cut off oi^| two are usually dcticribed, his protosul- 

thc contact of air. But this process is less phiiret, and persidpluiret. 

•ertain than the first; because a portion of The protosulphuret of iron exists in na- 

peroxjde may escape the reaction of the ture. It has the metallic appearance of 

iron. But we may dispense with the trou- bronze, but its powder is blackish-grav. It 

ble ofmakiiifT it, odds M. Tlienard, because is in fact the majj^netic pyrites of mineniogy, 

it it found abnnilantly in nature, lie re- which see among the Oris of iron. Ih'Uie 

fcr» to th!» oxide, the er>s'allized specular anahses of Mr. Ilatchctt and Professor 

iron ore of KIba, Coniica, Dalecarlia, and Proust, it seems to consist of iron, 63 

Sweden, lie also clus»se» under this oxide, sidphur, 37 

all the magnetic iron ores; anil savs, that Mr. Porrett represents it as composed of 

the above drscribe<l protoxide dueH not 2 primes iron — 3.5 63.75 100 

•xist in nature. Kn)m the sMitlicsisoftiiis I sulphur 2.0 36.25 57 

oxide hy steam, M. (;:i\-KiiNHac has deter- His deutosulpliate and tritosulphate aio 

Bined its compo^i1ion t<t he, as follows : 

Iron, luo 72.72 Deutos. 3 primes iron, 5.25 ST 100 

Ox>gen, :;7.5 27.<?K, which Mr. 2 sulphur, 4.00 43 76 

Porrclt rccfwciles to theur}-, by reprcsicnt Tritos. 4 primes iron. 7.0 54 100 

Ukg it as con&iHting uf > sulphur, 6.0 46 86 

J primes iron, 5.25 72.5 100 He conceives, that in Proust's experi- 

3 oxygen, 2.00 27.5 38 ments, as related in the 1st volume of Nichol- 

3k Tlie red oxide. It msy he obtained son's Kvo Journal, descriptions of coro- 

hf igniting the nitrate, or carbonate : by pounds corresponding to tliose two tulphii- 

ralciiiing iron ig open vesHi*ls ; or simply rets are gi%'en. 

by treating the nu-tal wltii strong nitric The protosulphuret is the cubic iron py> 

acid, then washing and dr>ing the rcsi- rites of the mine ralogigL It consists, by Mr. 

duuni. Colcothar of \itriol, or thorough Porrett, of 

calcined coppi ms, may be coiiHidered as 1 prime iron, 1.75 46.5 100.0 
peroxide of iron. It exists abundantly na- 1 sulphur, 2.00 SX5 114.2; and 
five in the red iron ore*. It seems to be a the meanof .\lr.llatchctt'Hcelcbrat<^dexpe- 
tompol^ld of, By Mr. I'orrett. riments on pyrites, published in the PliiL 
Inm, 100 7o — 4 primes. Trans, for 1804, gives of iron, 100 
Oiygen, 43 oO —- 3 primes. sulphur, 113 
2. Chlorides of imn ; of which there are 5. Carburets of iron 11iesc compoundf 
two, hrst examined in detail by Dr. Davy, form steel, ami pn)babl) cast iron ; though 
The protochloridc mav hy pniciircd by the latter contains also some other ingre- 
beating to Te<lnoss, in a glass tube with a dients. I'he latest practical researches on 
Ter\ small orifice, the residue, which isob- the constitution ofthese carburets, are tliose 
taini-d by o'aporutmg to dr> nens the green of Mr. Daniell, above f pioted. 
muriate of iron. It i» a fixed substance, re- A mass of steel just taken from the cruci- 
qiiiring a red hcut for its fusion. It has a ble in which it had been fused, was subject- 
gravish ^ariegati'd colour, a mdallic splen- ed to the action of muriatic acid. It wasof 
dour, and a lamellar texture. It absorbs a radiated texture. When withdrawn from 
chlorine when heated in this gas and be- the solvent, it presented a high crystalline 
*eomes entirely converted into tlie volatile arrangement, composed of minute brilliant 
deutitchloride. It consists, by Dr. Davy, of plates. A bar of steel of an even granulsr 
Iron, 4(\57' ' fracture being broken into two, the pieces 
Clilorine, 53.43 were heated in a furnace to a cherry-red. 
By Mr. Porrett, In this state one of them was plunged into 
2 primes iron, 3.5 43.75 100.0 cold water, and the other allowed to cool 
1 chlorine, 4.5 56.25 128.7 gradually by the sh»w extinction of the fire. 
The deutocliloride tnsv br formed by the They were then both placed in muriatic 
combustion of inm wire in cidorine gas, or acid, to which a few drops of nitric acid had 
bv gently heating the green muriate in a been added. The softened piece of steel 
|()au tube. It ix the volatile compound, was readily attacked ; but it required a pc- 
descrihed by Sir II. Davy in his celebrated riod five times greater to saturate the acid 
Bakerian lecture nn ox \ muriatic aciil. It with the hard piece. When the solvent had 
comlensios af^er siiblimatiun, in the form of ceased to act on both, they were eiamineil. 
mall brilliant iridescent plates. The hard steel was exceedingly brittle, its 
It comnti, by Dr. Davy, of iron, 35.1 auH'ace was covered with small cavities like 

dilorine, 64.11 worm-cttcQ wood| but ht texture v«s Te^ 
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eomptct, and not at ill ttiiatedt lie other 
piece w*i inelutic and Hezible, >nd pre- 
sented ■ fibrou* *nd wary lextare. On thii 
texture, the excellence of iron for tnechin- 
ka! purpose! i* known to depend i and the 
parti not fibrous are tlirown ofTbytbepm- 
ceuesofpiiddlinefandhunmerin^. By cut- 
ting the iron ban into ihart pieces reperted- 
ly, tying them in bund1ei,and welding them 
together, a linilar iiiteriiccment of tibrei 
iag^ren tothi*valuableinct9J,aKto flax and 
faemp, by carding and spinning. Hay not 
tbe lupcnoT quality of tlic Damucus sword 
blidei, which is still a problem, says Mr. 
DanitU, to our tnaniifactiirera, be owing to 
some such numogempnt' A specimen of 
■ahUe cmt irso, of a rtidiated fracture, took 
just thpee times an long- to satunle ■ given 
portion of acid, as a cube of ^ny tait irtn, 
or a mini of ba<- I'rsn. Its texture, if ler this 
action, appeared to be composed of a con- 
jeriei of plates, aggregated in varioui pa- 
ntioRS, sometimes producing stars upon 
the aurfaee, from the intersection of their 
cdg^t. A nnall bar of tilil iliori iron, ei- 
cee^ngity brittle, and presenting in its frac- 
ture bright and - polished surfaces, resem- 
bling antimony, after the iction of the acid 
|>roved (o be fibrous. A rod of Asf iA«rl iron 
presented, at tlie end of the operation, a 
cloiely compacted mass ofvery small fibres, 
perfectly continuovi- The congeries wai 
twisted, but the threads preserved their 
paiaHelism. 

HH. Beraelius and Stromerer produced 
k compound, which they consider u a com- 
bination of iron, cuboii, and silicium, the 
unknown banii of silica. They miicil into a 
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panml lIMtlgy tabstance, untoudid by 
the metwtniiun. It was easily cut off by ■ 
knife; had a dark gray colour, loniewtiM 
resembling plumbago, and when placed ia 
considerable quantiiy on blotting paper ta 
diy, it spontaneously heited, ignited ami 
acorclied tlie paper, iti properties weit 
not impaired by being left for weeks in the 
lolulion of iron, or in water. After aiciiee 
of elaborate analylical cTjieriments, Hr. 
Uanicll infen the composition of thii chU 
iron to be. 

Iron, 84.66 

roreignmattcr.I5.34^~J^^,^^JJ« 

And 100 grains of the double carburet «f 
iron and silex upon an average of 5 eipeit 

~~ iiti, gave tlic following result* : 
J — -■- ^ 3j 3 _ 2a black oiide 



Ited oiide ? 



of in 
Silei, 
Carbon, 

low lUO.U 

Altliough the cxiitenecofsliciumin Aa 
metallic state alloyed with iron, is uotac- 
tuilly dcmunslrnted by the preceding ei> 
perimrnts, yet it is rendered cxtremclf 
probable. But, ai Mr. Daniell remark^ 
much remains to be done to complete our 
knowledge of Ihc nature of cast iron. 

The composition of steel is also very Tk 
rlable. According to M. A'auqueUn, lbs 
carbon forms yjg part, on an average. By 
enclosing diamonds in cavities of soft inMh 
and igniljiig ; the former disappeared, and 
the inner suititce of the latter was convert- 
ed into steel. Mr. Clouet omkes the ca^ 
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The tamo, but harder. tliei in mehed tallow, wiping the aQrftcet 

The same too hanl for drawinr. ** ?JL!^''- ^"""^ T -^ * ^tmptn brush, 

a . -*« tvr umwui^. ^ ^jy cunoiui and instructive expenments 

IT White cast iron. on the alloys of sled with several metals, 

' ff Mottled cakt iron. T!^ Lfl*^**° *™^"*' *" ''"u^"*^ jnatrumciit. 

1 , , . *»d reflectmg mirrors, have been lately 
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T f Black cast iron. made in the laborator>' of the Royal Instf- 

Crapliite or pliimbaf^, is also a carburet ^JJ^ont of which an account is inserted in 

' iron ; containing^ about 10 per cent of ^* J*" number of the Journal of Science. 

H,cta1. whicli callinjf the prime ot'iron 1.75, ^*°^*" ^ "^^^^ ^'^^^ platinum, rhodium, 

makes it a compound of 21 primes of car- If^'d, and nickel may be obtained, when the 

bonto I of metal. Tliis congrcf^tion of **^*^ »* sufficiently high. This is so re- 

flarbnnaccous atoms by a singular cnoueii "nartable with platinum, tliat it will fuse 

coincificnco, is precisely thut assigned by ^'h^n "» contact with steel, at a heat at 

Dr. Thomson, in his analvbiN of coal, xi the ^'**^^* ^*'« «^cel itself is not affected. 

number clustered roundazote, a body whose There arc some ver>' curious circumstan- 

atomic weight is also 1.75. Srr .lunntM of <^^"» attending the alloy of silver. If steel 

Phil, fir .iujrtMt 1819, p. 93. Tliis analogy *"*^ "**'<^r |»« ^^P^ "» lusion together for a 

may perhaps be reganled, by those who ^^ng^h of time, an alloy is obtained, which 

hunt after harmonic numbenC as at once a ^PP^^M* to be very perfect, while the me« 

demonstration of the atom of iron being ^^^^J^in^cflwidsUte ; but on soUdifying 

1.75; and of an atom of carbon n'tjuiring ^^^ cooling, globules of pure silver are ex- 

for saturation 21 atoms of a substance, P"--Mcd from ihe mass, and appear on the 

whose prime equivalent is to its own, as »wrfacc of the button. If an alloy of this 

1.75 is to (1.75. It is, however, rather un- ^*"d ^^ forged into a bar, and tlien dissect- 

hickv for this fancy, thut cyanogen or prus- ^ ^V ^^* action of dihite sulphuric acid* 

nne lias been discovered. ^® silver appears not in combination with 

Pure iron becomes instantly magnetic, ^^® steel, but in threads throughout tke 

vhen presented to a magnetic i>ar: and as n^^as; so that the whole has the appearance 

•peediN' loses its magnetism, when the bar f** * bumlle of fibres of silver and steel, a» 

b withdrawn. lt« cwrcive power, in resist- »f the> had been united by welding. The 

ing the decomposition or recomposition of appearance of these silver fibres is voT 

the austral anil boreal m.ignetiHms, is ex- beautiful; they are sometimes one-eighth 

tremely feeble. Hut when iron isct)m])ined «^*". »."ch in length, and suggest tlie idem 

with oxygen, carbon, sulphur or pliospho- ^^ K^^^^^IS mechanical toughness to steel, 

Tus, it acfiutrest he nia^eto-coercive virtue, ^'here a veiy- perfect edge may not be re- 

whieh attains a maximum of force, w ith cer- 9"«red. Tiie most interesting result is the 

tain proportions of the constituents, hither- following:— W hen 1 of silver and 500 steel 

to undetermined. Mr Hatchett is the only w*-*** properly fused together, a verj- per^ 

chemist who has adverted to this subject, in ^^^^ button was pro<iuced; no silver ap- 

n philosophical manner. — " Speaking gt-ne- peared on its surface ; when forged anddis* 

fmlly of the carburets, sulphurt-ts, an<l plios- >*ectcd by an acid, no fibres were seen, al- 

phu rets of iron, I have no doubt," Ma\s he, though examined by a high magnifying 

•■but that, by accurate experiments, we power. The specimen for^pd romark'ablj 

shall find, that a certain proportion of the ^'*-"lK although very hard ; it had, in every 

ingredients of ear]i,coiiHtitutes a maximum respect, the most favourable appearance. 

in the magnetical power of these three bo- ^}y * delicate test, every part of the bar gave 

dies." silver. This alloy is decidedly superior to 

The most useful .illoy of iron, is that w 1th *he very best steel, and this excellence is 

tin, in tin-pl.Hte. The' surface of the iron um|uesiionably owinj^ to combination with 

platrs is cleaned first, by ste<-ping in a crude » minute portion of silver. It has been re- 

braii-vinegar, and then in dilute sulphuric pcatedly made, and always with success. 

acid ; .ifter wliirh thev are scoured bright ^ arious cutting tools have been made from 

with hemp and sand, and deposited in pure >t of the best quality. Mr. 8todart,a %'efy 

water, to prevent oxidation. Into a pot, eminent cutler, assisted at tliesc expert 

containing equal parts of gnun and block- me nts, which must give the public con& 

tin in a state of fusion, covered with tallow, dence in their practical residts. 

the in>u platrs are immersed in a vertical Equal parts by weight, of platinum and 

direction, having been previously kept for atcel, f()rni a beautiful alloy, which takes a 

alM)ut an hour in mcltecl tallow. From oOO fine polish, and does not tarnish ; the colour 

O plates are tinnt-d at a time: each par- i> the finest imaginable for a mirror. The 

equires an hour and a half for mutual ^p* gr. of thisbeautifid compound is9.86i. 
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subst-<|u^:nt iwncnion in mdtcd tin^ and tinum with 80 stcc1| after King many 



puration of the metals. After lifting The pro^iortions of platinum that appear to 

iie tinned platen, the strix an* removed improve steel fur edge instroments,are from 

their suifares, snd under edi^es, bv 1 to 3 per cent. >Vhile an alloy of 10 pla- 
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monthi espoied, had not a tpeck on iu nr- 
face; an alloy of 10 nickel wilh tiU plati- 

The alloys of steel with rhodium, would 
prove hi^tily valuable, were it nol for llie 
acareity of (lie laiier metal. 

There is aspcclei of steel made in lndi>) 
called iBoalz, poueaied of excellent (jiiali- 
tics, which seems to have been miecessfully 
imilateil in these lale eipehments at tlic 
B03SI Inititution, In a preiioui number 
of the same Journal, (14Ih), Mr. Paraduy 
bad detailed a minute, and apparently, a 
very accurate aiwihsis. opcratL'd on a part 
ofone of Ihecaki-a of wout:i, presented by 
the Riglit flon. tlir Joseph liaiiks, to Mr. 
Stodart. 460 grains k^vc VJi uf a grain of 
allti, U.6ofa)[rain of alumina. 430 fpvina 
of till- best English steel, liirnislied b\ Mr. 
Sti-(iiirl, alTonlcd no eartlii whatever. 1'lic 
imitativesyniheaia was perlbrmcdiutlic fol- 
lowing way ; — 

Pure sicel in small pieces and, in some 
initanccs,good ironbeini; mixed willicbar> 
coal pou'der, were intensely liualed for a 
longtime. Tliui, carburets, having a darlc 
green metallic coloi r, were I'ormet^ hi^ily 
cr}^tall»cd,reaembling somewhat the bbicic 
ore of tellurium. U'hen broken, the lacets 
of small buttons, not wcigliing more tliaii 
SIM Kralns, were frciiueutly above the 
cifrhth of an inch in widlb. I'he results uf 
■evrral experiments un its compuHtion, 
wtiich appi:areil very uniform, gave 9i.j6 
imn + 5.64 cui'lion. I'his being broken 
and nibbed 10 powdcrln a mortar, waa mix- 
ed with pure alumina, and the whole in- 
tensely heatetl in a close crucible for a con- 
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it i« Tendered 9d hard at to resiat the Bc^ 
and ncarl} a.i brittle aa glass. 'I'he tcmpea- 
ing Di SLcel cuiisists in rcducmg this exces- 
sive hardnesa to a muderute degree, bf 4 
gentle huating, whicli also rcsluivs its 
toughness and ctaifUcily. In the year 171% 
Hr. Hartley ubtaiuL-d a patent fiir a mude 
of tempering cutting iiutnimenia of bee^ 
by imnicnuon in oil, licalcd to a regiilalc4 
tenipcrature, measured bj a tliermumetcr. 
't'bia was certain]} a grciit iin|)ruTcmcn|, 
both in [loini uf prerisiiin and ileipalch, ui 
tiie common iiivihud of iieating the insiiu- 
mcnl over aljamt, idl h certain colour, pnr- 
diiccd by aHini uf oxide, appears on itanr- 
face. I'lii-'Se colour!, arc. 
At 4.1 " F. a ver) laint tellow, for lanceti. 
I .colour for Kion 
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and si.i'geonl' inttrumenta. 
a full ) ulluw, for penknives, 
a bruv n colour, fur scisaanaol 

chiwis lor cuUinu cold iron. 
abruuii, mtli purple spoti,Far 

a piirjile, fur table-knives and 
large sheats. 

a bri);li. blue, tot swords walch* 
s|ir!ngs, truaa-springa, aud 
bell-springs. 

a full blue, fur imall fine *a>% 
dajcgers, Uc. 

(lark blue, verging on black, '* 
the softi-kt of all the grada- 
tions 1 when the metal be- 
comes lit only lor hand and 
pit -saws, which must bciofV 
that tlicir teeth may bear 
sliarpcning by the file, aad 
■cttiiig by tlie hammer, or 
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4. Ilydrosulphuret of poU»h or ummonia the valuable inTetti^tions of M. Robiquet 
riTcs a bliick precipitate; but sulphuretted on the nature of prufsian blue, publihbed 
nydrvigen merely deprives the M)lutionii of in the 13th vol. of the Ann. de Chimie et 
iron of their yellow-brown colour. J^hyugue. 

5. Phojiphatc of soda gives a whitish M'hen sulphuric acid is added to pnis- 
ecjpitaie. sian blue, it makes it perfectly white, ap- 

6. Ilenzoatc of ammonia, yellow. parentlv by abstracting its water; for the 

7. .Succiiute of aminuuia, Hcsh-colourcd blue colour returns on dilution of the acid. 
With the peroxide. and if the strong acid be poured off, it 

1. i*r9tacrtaie •f irsn forms small pris- yields no traces of either prussic acid or 

matlc crystals, o( a green colour, a sweet- iron. On submitting pure pnissian blue 

iah atyptic tante, and a sp. gr. 1..^>GU. for some time to the action of sulphuretted 

U^ Feracetaie of iron forms a reddish- hydrogen water, small brilliant crystsls of 

brown uncrystalhzahle solution, much used a }'ellowish colour appeared, which became 

by the culicu primers, and prepared by blue in the air, and were protoprussiate of 

keeping iron>tuining«, or pieces of oltl ir(*n: M. Kobiquet has succeeded in ob- 

iroii, for six months iinnierMid in redi&tll- taining (he acid of prussian blue in a ooUd 

led p> ruligiutus acid. Sec A ci d ( A c r. i i c.) cryttalltHr state, by a diflercnt process from 

3. Pr»turMeniutf of irun existb native in Mr. Pori'ctt's. Strung muriatic acid, in 
crystals, and may be formed in a pulvcru- Itfge quantity, being mixed with pure 
lent state, hy poiiriii|(- araeitiatc of ammo- prufsian blue, and lett for some time, tha 
nia into sulpiiatc of ir«in. It ifi insoluble, sediment becomes of a green colour, and 
asid cunsivtJt, according to Ciienevix, of 38 then yellow. If water be added to tills 
avid, 4>> oxide, and 19 w^ti r, in lo) parts, mixture, it is again rendered blue; but if 

4. i*€rarnrniu:e ff tron niuv he furmcd no water be added, and if it be allowed to 
b> p'lurin^ ;ir*eniatc of nmniiMiia into per- st:iml in a narrow vessel, tlie sediment falls 
acv-tiile of iron; or by bulling nitric acid to the bottom, and a deep red-brown solu- 
on the pnitarscniAte. It is insoluble. lion covers it. Tliis is an acid solution of 

3. jintimomate of iron is white, becom- muriate of iron, and cannot be made to 

ing yellow, insoluble. pntduce a blue by anv metho<l tried. The 

(j. /icru/r, pttle yellow, insiiluMe. sedimtnt u as allowed to contract itself for 

r. Hruzbiit -, yellow, ilo. several <l;4ys, and tiie supernatant licjuur 

8. Proiucav/toiuitf, greenish, soluble. being drawn oH' by a little syphon, the 

9. J^ercarb'jnatCf brown, inholublc. waiiliing was then repeated with concen- 

10. Chromttte, bl..rkisli, do. tratcd muriatic ucid as before, until the 

11. Protocitrutf, blown crystals, soluble, prorens was supposed to l>c complete. The 

12. Pvuferropruftiaify white, insfiluble. maj^niu wujt now collected into a capsule, 

13. Perfn-ropntH^iatf, blue, do. anil pixced in a rtcel\er, containing much 
This conbtitutcs the beautiful pigment lime, to diy. >\ hen dry it was digested 

called pnissian blue. When exposed to a in alcohol, liltercd and evaporated sponta- 

heat of about 4UU", it takeH fire in the open neonsly, and a number of small crystals 

air; but in close vessels it is decomposed, were obtained. These crvbtals were se- 

appari'iitly into carburetted hydrogen, wu- parated, wushcil in fiesli alcohol, and again 

fer, and bydrocyanute of aminoniu, wh:ch crybtalli/ed; and were then the pure acid 

come over; while a mixture of charcoal of prus-iaii blue, or the ferrochyazic acid 

and oxide of iron remainti in the btatc of of Mr. Porrelt. 

a pulverulent pyn>phorus, ready to become These crystals appear at times to be te- 

inflamed with contact of air. 1 h:ive alrca- tralicdral; they are white when pure; but 

dy considered the con»titution of prussiun bi-come slightly blue by ex{Misure to the air. 

blue, in treating of the .Vcio (Fehko- They lia\e no odour; their taste is acid and 

vars^ic): and have little farther to add peculiar, without l>cing like that of pruK- 

towUat is there st:itcd ctmcerning this in> sic acid. They are soluble in w^tcr and 

tricate compound. I perceive that Dr. alcohol. The colourless solution protluces 

Thoiuson li:is recen*l\ pubiiilud (Ann. of an immense pncipitatc of pnissian blue, 

Phil, for September ISJU) a new igneous in pernulphate ot inm. The acid perfectly 

analysis of prussian blue, lie gives now saturates ]>otash, and produces the com- 

aatisfactory evidence, that hydnicyanate of mon triple pnissiate of potash. If it be 

ammonia is one of the products, uhich his heated, a ronsidi-rable (pt.intit^of prussic 

former short notice left ^(miewliat in doubt, acid first passes oil*, the remainder becomes 

But tlic details of his aiuhsis arc blended of u deo]) blue colour, and insoluble.— 

With to many theoretical 8upp<isitions, that When heated in close vessels, the prussic 

instead of clearing U]) the matter, they acid is gi\en o\\ ai before, perfectly pure, 

•eem to involve it in greater mystery. and no other effect takes place, if the tem- 

I shall arvl myself, however, cif this op- perature be below that of boiling mercury, 

portunity of presenting my readers with The residue is yclluwisli-brown, but bv- 

voL. II. ir 
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come* nemrly black in lh« airi il contuni 
ammoniai and the iron i* in lucb * stRte of 
cunbinrntion, that it » not afibclcd either 
by lulphuric acid or the ina|7iet. If tliii 
reaiduuTD be lu-atrd Kill hi^cr, then pnu- 
sie acid in imalt quantitiei, and hjdrogen 
and aiole, in the proportion of one to two, 
come off, and charcoal and mrlallic iron 
remain. No carbonic acid ia found in thia 
eiperinit-'nt; hence the iron la in Uic mC' 
tallic itate in the acid. M. Robiquet con- 
cludes from thii experimenl, that the pe- 
culiar acid il a combination of pruiiic acid 
and cvanuret (prusiide) of iron, forroed bj 
affinitiei ao powerfiit, ibat the polaonoua 
propertiei of (be pruuic acid are entirely 
neutralized and lost. 

"It reiulti," aaya M. Kobiquet, "from 
what baa been taid, — 

" 1. I'hat pottah i* an euential element 
in the white pmsiiate of iron. 

" 3. That the prolopruaaiate of iron ia 
alightly loluble in water, capable of being 
cryatalliicd, and of a yellow colour. 

■* 3. 'rhat the acid of prunian blue, and 
of triple pruiiiale* in general, ii a combi- 
nation of iron, cyanogen, uid pruaiic acid. 

"4. That Prussian blue, and the triple 
prustiates in Keneral, are formed of a cya- 
nuret and a bydroeyanate (a pruwide and 
prussiate), 

" 5. I'hat it i* probable that pruaaian 
blue own its colour to a certain quantity 
of water." 

Theae cuHous detail* of M. Itohiauet 
haTc the air of chemical reiearcli, and do 
him much honour. 

I consider Mr. Forrett's process fbr ob- 
taining rryslullized fcrropruasj ' ' " ' 
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25. Petfuednatt, brownish-red, 
hie. 

36. Pnltnlpliale, green vitriolt < 
peris. II it generally formed by ei, 
native pyrites to air and moisture, whM 
the sulphur and iron both absorb oxygc^ 
and form the salt. There is, however, an 
exceia uf sulphuric add, which Bust b* 
saturated by digeating the lisivium of the 
decomposed pyrites with a quantity of ilM 
plate* or turning*. 

It forms beautiful green cryatals, whidi 
are tnnipareni rLomboidal prisms, wboae 
faces are rhombs with angle* of 79" M* 
and 100' 11/ inclintd lo each other at aih 
gles of 98" sr and 81' 23'. Sp. gr. 1J4. 
Its Usie ia harsh and styptic. It reddes* 
vegetable blues. I'wo part* of cold and 
three-fourths of boiling water dissolve iL 
It docs not diisolvc in alcohol. EiZpoMm 
lo air converts the surface of the crrstalt 
into a red drutuHulpbate. A moaenie 
heat whitens il, by separating tlie Water of 
cnatallizatinn, and a stronger heat drive* 
off the aulpliuric acid. Its conitituenta tra 
2&9 acid, 38.1 protoxide, and 4J water, 
according to Rerzelius; consisting, by Mr. 
Porrcit'a viewa, of 1 prime acid -t- 3 oiide 

37. Pmulphale. Of this salt there Mem 
to be four or mure virielies, having ■ fcr- 
rcous base, which consists, by Mr. rorrett, 
of 4 prime* ii-on 4. 3 oxygen ^ 10 ia 
weight, from wbicli their constitution mtj 
be learned. 

E and pertartrate of iron may 
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potMh» in 1 quart of cool water, with agi- The fwrts of which it is composed, par- 

talion in a close Tetsel.* ticularly the sounds, are taken-from the fish 

^ Ibow-flint. Keisenkiesel. — fFemer. while sweet and fresh, slit open, washed 

Colours, brown and red. Massive, and from their slimy torttei, divested of a verr 

cryatalUied in small equianj^iilar six-sided thin membrane which envelops the sound, 

prisms, acuminated on both extremities. It and then exposed to stiffen a little in the 

occurs commonly in small angulo-granular air. In this state tliey are formed into rolls 

distinct concretions. Lustre, vitreo-resi- about the thickness of a fin|^r, and in 

nous. Fracture small conclioidal. Opaque, length according to the intended size of 

Gives sparks with steel. Kather difficultly the staple: a tlun membrane is generally 

frangible. Sp. gr. 3.6 to 2.8. Infusible, selected for the centre of the roll, round 

Itajeonstituents are 93 5 silica, 5 oxide of which the rest are folded alternately, and 

iron, and 1 volatile matter. The red iron- about half an inch of each extremity of the 

flint contains 21.7 oxide of iron, and 76.8 roll is turned inwards, 

alien. It occurs in veins in ironstone, and Isinglass is best made in the summer, as 

in trap-rocka, near Rristol, in tlie island of frost gives it a disagreeable colour, de- 

Bnthlin, st Dunbar, and in many parts of prives it of weight, and impaira its gelati- 

Gcrmany .^-JameMn.* nous principles. 

* Is AT IS TiMCToaiA. The plant used Isinglass boiled in milk forms a nuld nu- 

Ibr dyeing, called wad.* trttioua jelly, and is thus sometimes em- 

*IsBai9iB. Colour, iron-black. In small ployed medicinally. This, when flaveured 

obluse angular grains. Lustre splendent ny the art of the cook, is the blanc-manger 

or glistening, and metallic. Fracture con- of our tables. A solution of isinglass in 

choidaL Opaque. II anlcr than feldspar, water, with a very small proportion of some 

Brittle. Retains its colour in the streak balsam, spread on black silk, is the court* 

tgr. 4.6. It melts into a blackish-brown plaster of the shops. 

It, which is slightly attracted by the Ivoav. The tusk, or tooth of defence of 

nuignet. The minenU acids have no effect the male elephant. It is an intermediate 

on It, but oxalic acid extracts a portion of substance between bone and horn, not ou 

the titanium. Us constituents are 48 oxi<lc pable of being sof\ened by (ire, not altoge* 

of titanium, 48 oxide of iron, and 4 ura- ther so hard and brittle as bone. Some- 

nium, by Dr. Thomson's analysis of the times it grown to an enormous size, so aa 

iserine, found in the bed of the river Don, to weigh nearly two hundred pounds. 

in Aberdeenshire; but, by Klaproth, it con- The entire tootli im of a yellowish, brown- 

•ists of ^8 oxide of titanium, and 72 oxide ish, and Momcumos a dark-brown colour on 

of iron. On the continent it haH iiitherto the outside; internally white, hollow to- 

boen found only in the lof\y Riesenifebirge, wanU the root, and so far as was inserted 

■ear the origin of the stream called tlic into the jaw, of a bl:u-kish-brown colour. 

Iier, disseminated in granite sand; and in The finest, whitest, smoothest, and most 
alluvial soil along with pyrope in Bohemia. ' compact ivory comes from the island of 

^^/amesmi.* Ceyhm. The grand consumption of this 

Isinglass. This substance is almost commodity is for making ornamental uten- 
wholly gelatin; 100 grains of good dry sils, mathematical instruments, cases, box- 
isinglass containing raOier more than 98 es, balls, combs, dice, and an infinity of 
of matter aoluble in water. toys. The workmen have methods also of 

Isinglass is made from certain fish found tinging it of a variety of colours. 

in the Danube, and the rivers of Muscovy. Merat (iuillot obtanu d from 100 parts of 

IVilloughbv and others inform us, that it ivory, 24 gelatin, 64 ])hosphate of lime, 

ia made of the sound of the Beluga; and and 0.1 carbonate of lime. 

Neumann, that it is made of the Huso (tcr- The coal of ivory is used in the arts un- 

nanorum, and other fish, which he has fre- der the denomination of ivorj-black. Par- 

quently seen sold in the public markets of ticular vessels are used in the manufactory 

Vienna. Mr. Jackson remarks, that the of the pigment, for the purpose of render- 

tounds of c<kI, properly prepared, afford ing it perfectly black. 

♦KU substance; and that the lakes of Ame- Some travellers speak of the tooth of 

rica abound with fish from which the very the sea-horse as an excellent ivory; but it 

finest sort may be obtained. is too hard to be sawed or wrought like 

Isinglass receives its different shspes in ivory. It is used for m;«king artificial 

the foUowing manner: — teeth. 
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* KsLr. Incinermted >ea-ireed. See has 



KuHEi (rercut ilUtii, Lin.) !■ an iniect 
fnund in many parti or Aii*, >nd the louth 
«f Eunpe. 

On account nf their figure, thn were a 
long time taken for the »eed» of the tree 
on which Ihey live; whence they were call- 
ed graiiit of kcrmci. They alio bore the 

To dye tpun wonted with kermcB, it is 
fint boiled half an hour in water with 
bran, then two liouri in a fresh bath with ihown that 
one-fifth of Roman alum, and one-tenth of alio a apeeii 
tartar, to which wiir vater is commonly 
added; after which it is taken out, tied up 



boiling. Ai cloth is more dense than wool, 
either spun or in the fleec«, it reqabn 
one-fourth less of the lalti in the bMlia^ 
and of krrmes in the bath. 
The colour that kermea impart* to vdoI 

less bloom than the scarlet made 

with cochineal; whence the latter huge* 

nerally been preferred, since the art of 

' ' ' ' 't colour by mean* of «^ 

tieen known. 

I MiNEBAT.. See Ahtimovt. 

rKovLiwa. A aait which fbm* 
jf cinchona. See Acid (Kihic).* 
A few years ago tliis was intro- 
duced into our shops and medical practiea 
by the name of a^in,' but Ur. Uuncan has 
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where it is Icfl some days. To obtain a 
full colour, as much kermes as equals 
three-fourths, or even the whole of tlie 
weight of the wool, is put into s. warm 
bath, and tb« wool is put in at the lirst 



of laimin, whence il 
n astringent in diarrhaas.* 
KLEBscHiiraa. Adhesive aUte.* 
XosiTK. SeeCowtTB." 
KouMiis. A rinoua liquid, which Ik* 
tart makt by fermenting mare's mUt. 
Something similar is pr^sjcd in Oikacj 



and Shetlaii 
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lEL. See KieKBL. 



T ABDANDM. A resin of a iiMcies of minute. Lastly, there are manj onaUliei 
n Candiu, of a blackish colour, in the several agents, of which no jast b^ 

, |».^,|,t.- vollict'Ll In f,.-.L,-.„r i;.-ii n>n Ik kiv.h In "nlinR. m,J whidi 
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powiMe; that is, from one wall to another, tions; in a word, whatever does not require 
The funnel of thin chimney oujfht to be as fire, excepting lliat of a lamp, 
hi^i ax is possible, and sufficiently con- In convenient parts of the laboratory are 
tracte<I to make a fi^ood draught. As cliar- to ho placed hlock.s of wood upon mats; one 
eoal only is burnt under this chimney, no of wliich is to support a middk-Vized iron 
■cKit is collected in it; and therefore it need mortar; another to support a middle-sized 
not be so wide as to allow a chimney- marble, or ratluM- hard stone mortar; a third 
•werpcr to pass up into it. to support an anvil. Near the mortars arc 
Under this chimney may be constnicted to be hung searces of diftVi-ent sizes and 
tome brick furnaces, particularly a melting fincnc-sK:and near the anvil, a hammer, fdcs, 
furnace, a ftirnace for distilling with an raspH, hukJI pincos, scisHarH, sheers, and 
alembic, and one or two ovens like those other small iitensiU, necessary to give me- 
in kitchens. The rest of the space ought talsu form proper for the several operations. 
to be filled up with stands of diiTerent I'wo moveable trestles ought to be in m 
heights, from a foot to a foot and a half, laboratory, which may serve to support m 
on uhich portable furnaces of all kinds arc large filter mounted upon a frame, when 
tp l»c placed. These ftirnaces arc the most it is required. 1*hiH apparatus is removed 
convenient, from the ficility of disposing occasionally to the most convenient place, 
them at pleasun-; and they arc the only Charcoal is an important article in a la- 
fumaces which are necessary in a small la- boratory, and it therefore must be placed 
boraton'. A double puir of bellows of mo- within reach; but as the black dust which 
derate size must also be placed as conimo- flies about it, whenever it is stirred, is apt 
dinusly under the chimney, or as near as to soil rvory thing in the laboratory, it had 
the place will allow. These bellows are better be in some place near the' labora- 
flometimes mounted in a portable frame; torj*; together with some furze, which U 
which is sufficiently convenient when the very convi>nient for kindling fires quickly, 
bellows are not more than 18 or JO inches This place serves, at the same time, for 
long. These bellows ouj^ht to have a pipe containing bulky things, which are not of» 
directed toward the hearth where the forge ten wanted; such as furnaces, bricks, tiles, 
it to be placed. clay, fire-clay, quicklime, sand, and many 
The necessury furnaces air, the simple other things necessary- for chemical opera- 
furnace, for tliMtilling with a copper alem- tions. 

bic; a lamj) furnaec; two rrverlK-ratory fur- Lastly, a middle-sized table, with solid 
naces of cliflerent sizes, fi»r distil' ing wiih feet, ought to be enumeratiHl among the 
retorts; an air or melting furnace, an es- large moveahles of a laboratory, the use 
•ay furnace, and a forge furnace. of whirii is to support a porphyry, or Icvi- 
I'nder the chimney, at a convenient gating stone, or rather a very hard and 
height, must b<* a row of hooks driven in- dense grit -stone, together with a muller 
to the back and side walls; upon which arc made of the same kind of stone, 
to Ive hung small shovels; iron pan^i; tongs; The other small moveables or utensils 
atnight, ero<»ked, and eircuUr pincers; po- of a laboratory are, small hand mortars of 
ker»i; in>n nxls, and other utensils for dis- iron, gla*(s, agate, and Wedgwood's ware, 
posing the fuel and managing the cruci- and their pestles; earthen, stone, metal, 
blcs. anil glass vessels, of different kinds, fun- 
To the w;ills of the laboratory ought to ncis, and measures. 
be fastened shelves of different breadths Some white writing paper, and some un- 
and heigli's; or these shelvis may be sus- sized paper fiir filters; a large numl>er of 
pended by hooks. The shelves are to eon- clean straws, eight or ten inches long, for 
tain glass vessels, and the pnxlucts of ope- stirring mixtures in gla.sses, and for sup- 
raticms, anil ou^^ht to be in as gre:it anum- ]iorting paper filters placed in glass fun- 
ber as is possible. In a laboratory where nels. 

many experiments are made, there cannot tilass tubes for stirring and mixing cor- 

be too many shelves. rosive liquors; spatulas of wood, ivory, me- 

The most convenient plure for a stone or tal, and glass, 

leaden cistern, to contain w.-iter, is a comer Thin pastehoanls, and horns, very con- 

of the laboratory, an<l tuider it a sink ought venient fur collecting matters bruised with 

to he phiced with a pipe, by which the wa- water upon the levigating stone, or in mor- 

t«T poured into it niuy disrhrirge itself Ai tun; corks of all sizes; bladders and linen 

the ves.-els are alwi.yji ehuned under this strips for luting vessels, 

cistern, 'loths .jul bottle hrii>h< s f»u^'lt to A good portable pair of bellows; a good 

be hung upon houks fastened in the wal s steel for striking fire; a glue*pot, with its 

near it. little brush; lastly, a greut many boxes, of 

In the middle of the laboratory a large various sizes, for containing most of the 

table is to be placed, on which mixtures above-mentioned things, and which are to 

are tn be made, preparations for opera- be placed upon the shelves, 

tions, solutions, precipitations, small hltra- Beside these things, some substances 



LAB 

■re M> neentuj in inoit cheraicd opeti- 
tiont, that tliey laty be conaidered u in- 
■truments re<iuiiite for the pnctice of thii 
Bcience. These lubslincei trt called re- 
agents, vhicli >ee unJer Obes (Analt- 
ail or), and Wat*b« (Mihihal). 

All metals, which oughl to be very pure. 

A persoTi priiiiile<l with >uch inttruincnts 
and 8ubgt«neea, may at once perrurm many 
chemical eipcrimcnla. 

The general obiei'Tationa of Mecquer 
upon the coniluctinK orchemical proceiaci, 
■re truly valuable and judicinua. Method, 
order, and cleanlineiu, are eiientially ne- 
cessary in a chemical luboratory. Every 
lessel and utensil ouf^bt to be well cleansed 
as ot^en as it ii used, and put again into 
its place: labels ought to be put upon all 
the substances. These cares, which seem 
to be trifling, are however very Tatiguing 
and tedious; but they are also very impor- 
tant, though frequently little observed. 
When a person is keenly engaged, experi- 
ments succeed each other quickly, some 
teem nearly to ilecidc the mailer, and 
others suggest new ideas; he cannot but 
proceed to (hem immediately, and he is 
led from one to another^ be thinks he shall 
easily know again the products of the flrsi 
experiments, and therefore he docs not take 
time to put them in order: he prosecutes 
with eagemeai the cipi'rlmentg which he 
has Uit though! ofi and in (he mean time, 
the vessels employed, ibe glasses and bot- 
tles filled, so accumulate, (hat he cannot 
■ny longer distinguish them: or at least. 
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pense before the fruitlesineai ol 
is discovered. Ry tliese reflections we ds 
nol intend to divert from all such research- 
es, those whose taste and talenu render 
them lit for Ibemi on the contrary, we ac- 
knowledge, that the improvement of the 
arts, and the discovery of new objects of 
manufacture and commerce, are undouht 
edly the finest and r 
of cbcmislry, and which m 
truly valiiablei fur without these endi, «liat 
would chemistry be but • science purely 
theoretical, and capable of emploj'ing only 
some abstract and speculative minds, but 



inquiry are not rare; and that their ■atfaors 
have iometimes acquired fbrtunes, so iMKh 
the more honourable, aa being tbe fhiit* of 
their talents and industry. But we repeal, 
that, in these researches, the more d«xilinf 
and near any succcia appesra, the nor* 
circumspection, and even diatruK is ne- 
cessary. Sec AHa.LTais, Attkaqtioi, 



The plates annexed, with the follovtaf 
explanations of them, will give the student 
an idea of a large variety of the moM nsc- 
ful and necessary articles of • cbcBucsl 
apparatus. 

Plate II. fig. 1. Crucible* or pota, m^ 
cither of earth, black lead, forged ircM^flr 
platina. They are used for roasting, ctl- 
cination, and fusion. 

Fig. 3. Cucurbits, tnatrassea, o 
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circumlereiice or base depretted lower genertl iteam escape pipe, or head. The 

tkan its neck, so that the vapours which charge pipe, and the sight hole, for the 

rise, and are condensed against its sides, man who charges it to see when it is suffi- 

ffWi clown into tlie circular channel formed ciently full, are not seen in this view. 

bjr iu depressed part, from whence they The best construction of m furnace has 

are convejred by the nose or beak r, into not been well ascertained from experience. 

the receiver «L This instrument is less There are 'facts which show, that a fire 

aiiBple than the retort, which certainly may made on a grate near the bottom of a 

be used for the most volatile products, if chimney, of equal width throughout, and 

cue be taken to apply a gentle heat on open both above and below, will produce a 

Mieh occasions. But the alembic has its more intense heat than any other furnace. 

conveniences. In particular the residues What may be the limits for the height of 

of distillations may be easily cleared out the chimney is not ascertained from any 

of the body a; anci in experiments of sub- precise trials; but thirty times its diameter 

liBUtion, tne head is very convenient to would not probably be too high. It seems 

leoeive the dry products, while the more to be an advantage to contract the diameter 

volatile and elastic parts pass over into tlie of a chimney, so as to make it smHlIcr than 

leoeiver. that of the fire-place, when no otlier air is 

Fi^. 6. Represents the large stills used to go up the chimney than what has passed 

m the distillation of ardent spirits, a re- through the fire; and there is no prospect 

presents the body, and b the head, as be- of advantage to be derived from widen- 

fefe. Instead of using a refrigeratory or ing it. 

receiver, the spirit is made to pass through Plate T . fig. 3. exhibits the wind or air- 

a spiral pipe called the worm, which is furnace for melting, a is the ash-hole, / 

imaiersed in a tub of cold water d. During an opening for the air. r is the fire-place, 

its passage it is condensed, and comes out containing a covered crucible, standing on 

at the lower extremity, e, of the pipe, in a a support of baked earth, which rests on 

fluid form. the grate, d is tlie passage into r, the 

The manner in which the excise laws for chimney. At </ a shallow crucible or cu- 
Scotland were formed, rendering it advan- pel may be placed in the current of the 
tageous to the distillers in that country to flame, and at jr is an earthen or stone co- 
have stills of small capacity, which they ver, to be occubionully taken off for the 
could work very quickly, their ingenuity purpose of supplying tlie fire with fuel, 
was excited to contrive the means of ef- Fig. 2 is a n-wrheratory furnace, a a 
fecting this. It was obvious, that a shal- the ash-pit and fire-place, bb body of the 
low still, with a broad bottom completely furnace, cc dome, or revi-rberating roof 
exposed to a strong heat, would best an- of the furnace, dd cliinincy. re door of 
BWer the purpose; and this Was brought to the aj»li-pit. //door of the lire-j»lace. g^ 
such perfection, that a still of the capacity handles of the body, h afu-rture to admit 
of 40 gallons in the bo<ly, and tliree in the the head of the retort, it liandlcs of the 
head, charged with 16 gallons of wash, dome. A- receiver. ^/ stand of the n*cei- 
could be worked 480 times in 'J4 hours, ver. mm retort, reprcsLiit^d in the body 
Pig. 7. is a wrtiral section of tins still, a hy ilotted lines. 

the bottom, joined to 6, the shoulder, with Another reverberatory furnace, a little 

solder, or rivets, or screws and lute, r, difiering in figure, may be seen in Plate 1. 

the turned -tip edge of tike Ixittom, against fig. «• 

which, and on a level with a, the brick- M. Chcnevix has constructed a wind fur- 
work of the coping of the flue rests, pre- nace, which is in some n-8]K*cts to be pre- 
venting the flame from getting up to touch ferred to the usual form. The sides, in- 
c. (/, the discharge pipe, e e, the body of stead of being perpendicular, are inverted, 
the still. /, section of the central steam so that the hollow space is pyramidical. 
escape pipe. ^, section of one of the late- At the bottom the opening is L> inches 
ral steam escape pipes; A, outside view of square, and at the top but eight. The per- 
mother, iiii, inferior apertures of lateral i)endicular height is 17 inches. This form 
steam pipes; A- it A- Ar, their superior aper- appears to unite the folhrwing advantages: 
hnva. / /, bottom scraper, or agitator, 1st, A great surface is exposed to the air, 
which, may either be made to apply close which having an easy entrance, rushes 
to the bottom, or to drag chains; m, the through the fuel with great rapidity; 2d, 
upright shaA of this engine, as it is called; The inclined sides act in some measure as 
a the horizontal wheel with its supporters, reverberating surfaces; and od. The fuel 
s, its vertical wheel, p, its handle and falls of it. self, and ih alwuys in close con- 
shaft; fi, support of the shaft, r, froth and tact with the crucible placed near the grate, 
ebullition jet-breaker, resting on the cross 1*he late Ur. Kennedy of Kdinburg^, whose 
bar t. r. its upriglit shaft, u, its cup- opinion on this subject claims the greatest 
mouthed collar, filled with wool and grease, weight, found that the strongest heat in 
ind held down by a plate and screws. '»•, our common ¥/1nd furnaces was within two 



bricks c and c tor !tiiialk*r purposck; d most heat ])n>ciin:(l by i 

d are bricks uliicli can be placed ui>on of \V'etl{;wi>od*k |)\ronicl 

;p-atc 6 to dimiiiikh ihe iippiT capacity, crucible was ^dually s 

fiat, ill tact, I In* re arc tour diUcrent Ml ate of jmrcclanious 1 

i in ttte same* t'uriiurt*. Tlic brickv heat of 1 jj* or 16iJ^ ma 

[\d all be ground down to the Hlope of if tiio fire l>e properly i 

furnace, anit fii in with tolerable accu- belioWM worked with Tig 
'lltey are totally independent of the Tlir procesit of cupcU 

niidical form of itie furnace. bited in a lecture, or pi 

. Aikin's porUtble blasit furnace is timcb, by means of this 

|iosed of three parts, all m..de out of thod eonsiitis in c^u^inji 

L'omnion thin black lead melting pots, bUst to be diverted froi 

in lx>ndon tor the use of the ^Id- paa;* throu^^'h a cruc'.ble 

hs. The lowiT piece r, fi^. o. is tJic is placed. This arranj^t 

)m of (me i)f these ]>ots, cut oil* so low and the whole may b<' 

ily to Icavc a cavity of about an inch tube, run throut^li the c 

I, and ^loimd smootli ai>>>ve and bclow. ble. 
ouiside diameter, over tlic top, is five (Iharcoal is the materi 

L*s and a half. I he midille-|iiecc or used in furnaces. It pr 

)l«ce a, is a larji^er portion of u similar heat without smoke, bi 

with A cavity about six inches deep, very fast. Coak or chi 

measuring seven inches and a half over duces a vcr\' stron;^ and 

:op, outside diameter, anil perforated ther of these pnxluces 

SIX blakt holes at the bottom. These distance from the fire, 

pots are all that are es^entiully ncccs- of flame is required, wo< 

to the furnice for mo^t opi.*rations; bunu-d. Se%'eral inconvi 

»'hcn It is wished to lieup up fuel above use of coal, as its fuli^ii 

'Mp <if a crucible contained, ami espc- aptitude to stop the pa* 

to pro!ect !li'.* e>es from the intolera- coming fused. It is use 

^lare of the tire uhen in full height, an revcrberatory furn:ices t 

lt pot b is addi il, of the ^ame dimen- is the best ntaterial whe 

s as the middle one, and with a lar^^e supplied with a ^rcat c|ii 

iin^ in the side, cut to allow the exit great intensity, such as 
[le smoke and flame. It has also an iron Frequently, however, 

1, with A WfXKlen handle (an old chisel gand lamp may be em] 

k'ers the purpose very well) for n-mov- iiiently for chemical pui 
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ritus he. If the vessels require iKit to he roof of the moulli, so as to intcrrupl the 

evposcd to the naked tire, a copper s^iiuU communication between the mouth and tho 

bath may be interpoiied, which is to bu passa^^'of the nostrils; by whiclinieans the 

piTviouiiy placed in the rin^. Uy means operator is at liberty to breathe tlirou^h 

of A thumb-screw actinjf on the rod of the the nostrils, at the same time that by the 

bap, each of the brass rings may be set muscles of the lips he forces a continual 

at different heif^hts, or turned auide, ac- stream of air from the anterior part of the 

cording to the pleasure of tlie operator. Ue- mouth through the bIo\v-pi|)e. When the 

low these rings is a fountain-lamp on Ar- mouth begins to be empty, it is replenislied 

gand's plan, having a metallic valve w ithin, by the hnigs in an instant, while the tongue 

to prevent the oil frfim running out while is withdrawn from the roof of the mouth, 

the reser^'oir is put into its place. This and replaced again in the same manner as in 

lamp also slides on the main bmss rod by pronouncing the monosyllable tut, in tliis 

means of a socket and thumb-screw. It is way tlie stream may be continued for a longf 

therefore easy to bring it nearer, or to move time without any fatigue, if the flante be not 

itfufther»at pleasure, fnmi the vessel, which urged too impetuously, andcvcn in thiNcase 

Buy remain fixed; a circumstance which, no other fatigue is felt than that of the mui- 

mdependent of the ele\ ation and deprirssion cics of tlie lips. 

of the wicks of the lamp, atfonls the advan- A wax candle, of a moderate size, but 

tage of heating the vessels by degrees after thicker wick than they arc usually made 

they are duly placed, as well as of augment- with, is the most convenient for occasional 

ing or diminishing the heat instantly ; orfor experiments ; but a tallow candle will do 

fliaintaining it for several hours at a certain very well. The candle should be snuffed 

degree, without in the least disturbing the rather short, and the wick turned on one 

appaiatua suspended over it. It may there- side toward the object, so tliai a psrt of it 

lore be used tor producing the ven* gentle should lie horizontally. IIk stream of air 

heat necessary for the rectification of ethers, must be blown along tliis horizontal part, ai 

or the strong heat requisite for distilling near as may be without striking the wick, 

mercuiy. The chief improvement of this If the flame be ragged and irregular, it is a 

lamp consists in its power of aflbrding an proof, that the hole is not round ur smooth; 

intense heat by tlie addition of a second cy- and if the flame have a cavity through it, the 

finder, added to that of the common lamp of aperture of the pipe is too larfi^e. When the 

Amnd. This additional cylinder encloses hole is of a proper figure ana duly propor- 

a Wick of one inch and a half in diameter, tioncd, tlie name consists of a neat luminous 

and it is by this ingenious contrivance, which blue cone, surrounded by another flame of 

was fint suggested by Mr. Webster, that a a morefaint and indistinct a|)pearancc. Tlie 

double 6ame is caused, and more than three strongest heat is at tlic point of the inner 

time the heat of an Argand*s lamp of the flame. 

largest size is produced. The body intended to be acted on by the 
Cvcr^' effect of the most violent heat of blow-pipe ought not to exceed the size of a 
furnaces may be pn>duced by the flame of a peppercorn. It mav be laid upon a piece 
candle or lamp, urged upon a small particle of close-grained, well-burned charcoal ; un- 
of any substance, uy the blow-pipe. I'his less it be of such a nature as to sink into thtt 
instniment is sold by tiMr inmmongers, and pores of this substance, or to have its pro- 
consists merely of a brass pipe about one- pertics aflected by its inflammable quality, 
eighth of an inch diameter at one end, and Such bodies may be placed in a small spoon 
the other tapering to a much less size, with made of pure gold or silver, or plat ma. 
a very small pcriforation fr>r the wind to Many advantages may be derived from 
ncape. I'hc smaller end is bemled on one the use of this simple and valuable instru- 
ride. For philosophical or other nice pur- ment. Its smallness, which renders it suit- 
poses the blow-pipe is provided with a bow 1 able to the pocket, is no inconsiderable re- 
orenlargcr.ent a (rl. V. fig. 5.), in which commendation. The most expensive ma- 
the vapours of the breath arc condensed terialj, and tlic minutest specimens of bo- 
and detained, and also with three or four dies, may be used in these experiments ; 
■Ball nozzles, 6, with difl'erent apertures, to and the whole process, instead of being car- 
W slipped on the smaller ext remit v. These ried on in an opaque vessel, is under thecye 
lie oTusc when larger or smaller flamesare of tlie observer frv)m beginning to end. It 
to be occasionally used, because a larg^'r is true, that veiy little can be determined in 
flune requires a large aperture, in order this way concerning the quantities of pro* 
tlttt the air may cfl'cctuallv urge it upon ducts ; but, in most cas<*s, a knowledge of 
the matter under examination. the contents of any substance is a great ac- 
Thereis an artifice in the blowing through quisitlon, whicli is thus obtained in a very 
this pipe, which is more difficult to describe short time, and will at all events serve to 
than to acquire. The effect intended to be show the best and least expensive way of 
produced is a continual stream of air for conducting processes with the same matters 
many ninutea, if necessary, witlioiit ceasing, in the larger way. 

This u done by applving the tongue to the The blow-pipe'has deservedly of late years 
Vou II. 1» 
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rout (lit1iciil(,\ i:i ailu|itin^u }>ia<Mcr tu an<l coiiti>iit[)i)i-arii-s bo< 

liluM-pipo, wliicli, utidcr the prt'ssiirc iinpdrtaiif-i*, itiut he ina} 

Ixiaiil, ni:i\ prutlncf u ri)n<»taiit tttrcaiii M\U-(I tlir t'.uiior (if Tliihiir 

'. an J riia\ \)C ivj)li iiislicd, anil lu'Conus n.itiinl phiiu^opli\, UMrd 

t\. hy hlouiii^ into ii wi'it licHous, ui' paratiis. 

iioutli, at anutlar aperture t'liriiialicil I'l. VI. fi^. 1. ri rcprcsc 

a\alvc o[>i-iiin;r iriwauU. firl (trtiili; k\ k\k\\s aslic 

!(.• I'liiei* a(l\ant:ii^(.- tlicsc contrivances Ulirii this apparatus! i» ui 

o\er tlic cuMiMioii l)Ii)w-pipc U, that he iilK-tl uith uaterto sik 

ni.iV be filled \«ith (>t\f;'en ^-as ^liich rise alicmt oiieinch ah(»\et 

ases the aclivilx oi'conihnstion to an ot'liie ?»he!t'. A, ?•,/, arc j* 

I'lNhinK' de};iee. The \apt>iir from al- uilh their nioii:h<i <l(i\\n 

I has likevkine been enipio\cd, and an iijion the Jihelf. If tlu-se, 

>''uus contrivance for this purpose by m Is opeutiniy at rinceud. 

>()kei» represeutetl, 1*1. \'. fig. 4. « is the water, and inverted at"; 

luu splierefor ci>n:ainin^ alcohol, rest- they will remain fnli, noiu 

pon a shoulder in the nnj^ o. If the bein^raised out c>ft!ie wal 

»ni be made flat instead of spherical, nioutiis be kept immerved 

rtiiin of tlie Haine w ill then be greater, tlie water is sustained by tl 

bent tube uith a jet at the end, to atmosphere, in the same ii 

L-v the alcohol in the btate of vapour rur) ni the bariiineter. 

e tiaiije at //,* titistuhe is continued in ililliculty be ima.;iiied, th 

.->ide up to <-, which admits of a bciu}; or an\ othiT fluid re*»eml 

iu-.tr!y, \\ithout any alcoliol runniuf^ in li^nitiiess and (.histicit}. 

«/ is a safety \al\e, the pn.-s»ure of ter these veNseU, it will i 

!i is determined at pleasun-, by screw- part, and Uie s-irfare t»f ih 

i;,tier or lower on the pillar <-, the two hide. It' a oottlc, a eup, or 

d mit.s /* an<l ^ carr\iii^ the hleel arm in that staN; whiiii is usun 

lich rests on the val\e. i is an 0[K-ning' though reallx full ot'air, b< 

ntiiu}; in the alcohtil. k i> the lamp, water with its m<1uth dc 

h aiijtisLs to dill'erent diNtai.cvs from <i. an\ uater m'.W rn^cLbrCai 

('.in;; up or down the two pillars f .'. O|)posed by the el.isiicit\ 

''stance of the flame 7 t'n>m the jet is air: but it' the \essel be ti 

!id hy the pipe which holds the wick iiiedia!il\ fills, and the a 

: u htilc remox t \l from t.:e Ci-nti-e ot the niori- biib!>Irs to the surfa< 

piece m, and i»f C4jiir.-e revolving in a operatifui tn bi- performed 

■I tlif mnhriirtiiv stand. liim u'liieli :irf fdlctl with % 
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Vim of which is blown vci^* thin, that it may flame of the rnndic may he uppermost* is 

mpport tlie heal of a candle siKhleiily ap- to he letdown into the vessel, uliicli must 

plie*!, without ci-ac king-. In its neck issued, he kept covered till ilie inM:int of phin^in)^ 

ay griiidin}^, u Uibe r/, euned neatly in the the lip^lited candle intu the .'lir. 

form of the letter *. This kind of vessrl is Where the rhuni^^e of diniensifins, which 

Ten" useful in various chemicul operations, follows fninithe nnxtniv of sev<'nd kinds of 

for which it will hcroiivcnient to have them air, into be ascerluini'd, a }^r:uluated n:»iTow 

of several !«i/es. In the fij^ire, the body r is cylindrical vessel ni:i\ he Hi:ide use i)f. The 

represented as containing- a fluiil, in the act (graduations may be mtule b\ pouring: in 

of comhinint; with a substanre thatpvcsfrnt Huccessive e(|U!il ineasnp-sof water intotliis 

air, which f>usses throtij^h the tube into the vesfieL, and niarkin};^ it.s surfuce at eueh :uU 

jar A, iintlcr the mouth of which the other dition. 1 he measure may be afterward 

extremity of the tube is plaerd. At ^ is a used for the ditlrrent kiu'U of air, and the 

«Tna1l retort of )^la<ts or eartlienwar(\ the chanj^e of dimensions will her slmwn by the 

neck of wliich beinfc plun>ced in the water, rise or fall of the nu-rcur> or water in the 

b<*neath the jar/, is supposed to emit the graduatetl vessi'l. The purity of common 

rlisttc fluid, cxtricaicdfrom tlurcontcntsof air bein^ determinable by the diminution 

tJie retort, which is received in the jar. pnHluced by the addition of nitric oxide 

M hen any thinjri as a {gallipot, is to be gas these tubes hare beet; called eudiome- 

nipported at a consiclerablc liei^ht within a ter tubes. 

iir, it is c"nvenient tohave such wire stands Some substances, more especially pow- 

as are rcpre>enti'd-fi|»'. S^TIirse answer ders, cannot conveniently be put into a phi- 

b'tier Mian any otlu-r, bcAjbe they take up al, or passed throu^^h a fluid. When air is 

but litile nK)m, and arc easily bent to any to bo extricated from, or added to these, 

fiirunr or liei(;ht. there is no better nietlK>d, than to place 

In onler to e\;iel air frc?ni solid substances them on a stand untler the receiver of the 

by means of heat, a j^un-harrcl, with the air-pum]), and exhaust lite coinmcm air, in- 

tri<ich*holc scn'wi-d upaiul riveltr<K nun be stead of excluding it h\ wat<rr or mercury. 

UMrd instead of an iron n-^ort. Tiir sub ji-ct This pnM^esM recpiires a j;nod air-]>ump, and 

ma\ be plart-d in the cliauiher of the barrel, careful manai^enirnt,ol]ier\\ ise the common 

ami the rest of the bore ukiv be hlled witli air will not be well excluded, 

drv sand, that has been well hurned,to expel li is fie(|uently an inttrestitigf object, to 

whatever air it mi^ht have contained, l he pass the electric spark throuj^b different 

itcmof atobacco-pipe, ora small glass lube, kinds of air, either ahme or nii\e«l together, 

being luted in the orifice o! the harrel, the In this case a metal lie wire may be fastened 

other extremity nuist be put into the fire, in the upper end oi' a tube, and the sparks 

that the heat may expel the air from its con- or .«hock may he pas-inl ihnHigh this wire, 

tents This air will of course pa«s through to the mercury or water used to confitie the 

the t'ibc, atid may be received under an iti- air. If then* be rramm to apprehentl, that 

verted ^es>el, in the usual manner. an expattsion in tlie air may renifive the 

But the most accurate method of j>rocur- nicR*uiy or water luyonjl the striking dis- 
inp air from several subs'.ances by nuans of tatice, another wire may be thrust up to re- 
heat, is to put them, if they will hen:' it, itito ceive the electricity, or two wires may be 
phials full of (|uicksilver, with the mouths ceinen'ed into <)|)pov.ite holes in the sidesof 
imertcil in the s:uiie, and then lhr*>w the an hertnetirally sealed tube. IIolesn)aybc 
foc«isof a burning h'tis or mirror upon them, maile in g!a»is,' for this and other chemical 
For this p'irp(»s<-, their bottoms should I»e uses, b\ a drill of c>i;iper or soft iron, with 
round and \erv thin, that thev tiia\ not l)e enier\' and water; ami where this instni- 
\\xh\e to fly witli the sudden ap|)lication tit nient is \\ anting, a small n>und file with wa- 
heat. The body f, I'l. > i. fig. 1. answers ter will cut a notch instiiall vessels, such as 
lilts purpose very uell. ]}hiais vr tubes though with some danger 
Many kmils of air combine with water, of breaking tliein. In some electrical ex- 
and therefore recjtiire to be tre.itetl in ati ap- periment«»oi'the kind here mentioned, there 
para'us in whirhtiMirkiilveris tnade use 'if. is reasr)n to e:;peet a fallacious result from 
I'liis fluid beiiig \ery ponderous, and of the wires !u:ing burnid b\ the explosion or 
r«mbiderable \n'\r*\ it is an <»l>Ject of come- spark. For this reascin, the electricity may' 
nience, as well aserononi\, that the trougli be made to j)a^s through the legs of a sy- 
and vessels shouhl be binaller tlian when phon. containing the aii- which is under eon- 
water is used. See 1*1. \1I. fig. l.f/. sideratiot* in the !ip])erpatt of it> eurtature, 
M hi.-Ti trial is to be made of anv kind of One of the \es«nls, in '.vhieh the h.^ioflhe 
air, whether i* b<: fit for maintaining com- s\ption rest, must then f<>n: be insulated; 
bu«tion, tb*» a-r may be put into a longnar* and if any wa*.er> fluid be usnl to e«,nf,n«: 
row gl.is>i vessel, the mouth of which, being the .air, it is generalb Mi|)[io»e<l that no 
caref'illv co\ eretl, may be turned upward, com'.justion takes plaee. 
A \nt of wax candle being then fitstened to It is sometimes liesirable to impregnate 
the cod of a wire, which i*> bent so that the water for medicinal jH:r])Obeb with »uiue gas. 



nc I lieu 111 iig* «». A jiiB ««!•«; vpv^iis turoi I a ucuv iiipc iiitu iiic 

, and sufl'era tlic air to pass ; but it haU AUecl with water. 'I' 

r cannot rutuni through the tubes, wrbod by this water, passes i 

icausc the orifice is capiUar>', and lar bent tube to J, and so o 

.-cause tlie flat sldeof'the Iciis covers be thought necessan- ; wliiU 

. Tlic middle vessel is furnished not absorbable by water, or < 

cock c, to draw oiY its contents, its exit t'mm the last bottle i 

icr vessel a is fitted, by erinding, a recuncd tub|ripto a jar j 

upper neck of the middle vesitel. mercurial irwi j^rfj. 
or part consists of a tube that passes it often luippfiih in chem 

IS low as the centre of the middle from the irregularity of the 

Its upper orifice is closed by a circumstances, that the condc 

itupper/. When this apparatus is rapid in [imponion to the su 

:d,theefl*er\'escefit materials ai-v put at some periiid of the same 

lower vessel, the middle vessel is in others; \^ Inch would endai 

ith pure water, and put into its being* forced backward, by t 

nd the upper vessel is stopped, and the atmosphere, into tlie rei 

put in its place. The coubequencc into the retort. To prev 

e carbonic acid gas, passing through >Voulfe*s bottles had a centr 

; at A, ascends into the upper part of the two here delineated, fc 

lie vessel 6, where, bv its elasticity, of a tube of safety, the luwc! 

on the water, and forces part up which opened underneath < 

into the vessel a ; part of the com- the upper communicated w 

in this last, being conkpressed. and pherc, so as to supply air in 

escaping by the stopper, which is absorption. Sec Pi. VII. fig. 

a conical figure, that it may be eabi- of this, however, a ciir\-cd V 

. As more carbonic acid is extrica- now generally used, as moi 

e water rises, till at length the wa- Into this tube uater is pourc 

r middle vessel falls below the low- h, or c, fig. 1. is half full: 

' of tlie tube. The gus then passes tion takes place, the water r 

the tube into the upper vessel, and till none remains in the tube 

lore of the common air by niiMng air rushes in : on the other 

)er. In this situation the water in can escape, as it has to oven 

jels being in contact with u body sure of a high column of wi 

•nJc acid gas, it becomes sti-ongly pendicular tube. 
ated with this gas, after a certain Another contrivance to 

lis effect may be hastened by taking grade pressure is that of Mr 
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irenuty reaching nearly to the bottom of the l>onic oxide, the pan of each barrel exposed 

vessel benc^Uu e a Welter's tube to pre- to the fire bein|; nlied witli cliarcoal pressed 

veat absorption, /an adapter ground to lightly in^ but not rammed hard; carbonate 

it the receiver ; to which any retort may be of lime diluted with a very little water being 

joined xod luted before it is put into its pouredinto the bottle^; and the junctures 

place, c a tube for conveying the gas into bemg all well luted, the fire is to be kindled. 

a pneumatic trough. I'he foot of the lowest As soon as the bari'els are red-hot, sulphuric 

Ttsacl, i4 slides in between two grooves in acid is to be poured into the funnel j,\ and 

a square wooden foot, to secure tiie appa- the carbonic acid gas expelled, traversing 

ratus I'rum oversetting. A stopple fitted to three portions of red-iiot charcoal, will com* 

the upper vessel, insktcad of the adapter /, pletely saturate itself with it before it 

coDTcns it into a Nootii's appaiatus ; tlie reaches the receiver m. 

aateriaU being put into the vessel a, and in I'late \U. fig. 2. represents the difTerent 

this case it has tlic advantage of not having partsoftlie apparatus requiredformeasuring 

a valve liable to be out of order. the quantity of elastic fluid given out during 

A very simple and commodious form of a the action of an acid on calcareous soils. The 

Woulfe's apparatus is given by the lale Dr. bottle for containing' the soil is represented 

W. Hamilton, at tlie en<i of his translation of at a ; b tlic bottle contaimng the acid, fur- 

BerthoUetonD>cing: see I'l. YU. fig. o. a nislied with a stop-cock; c the tube con* 

is the retort, tlie neck of wliich is ground nected with a flaccid bladder <i ; /a gradu- 

into and passed through the thick collar 6, ated measure ; e the bottles for containing 

represented scparateh at 6, with its ground the bladder. When this instrument isuscd^ 

stopple a, which may be ])ut in when the a given quantity of soil is introduced into a/ 

neck of the retort is withurawn. The col- b is filled with muriatic acid, diluted with an 

lar b is ground into the wide neck of the equal quantity of water ; and the stop-cock» 

receiver c, the narrow neck of which is being closed, is connected with the upper 

ground into the wide neck of </. </, cr, /, orifice of a, which is ground to receive it. 

and j^, are conncctc<l in a similar manner; The tube c is introduced into the lower ori- 

aod into the small necks of J, e*, and/, arc fice of a, and the bladder connected with it 

ground the tubes i, A.*, and /, so cuned, that placed in its flaccid state in e, which is filled 

ueir lower extremities nearly reach the hot- with water. The graduated measure is plac- 

tom of the receiver into which they open, ed under the tube of e. When the stop- 

From the last receiver proceeds the rccun*- cock of b is turned, the acid flows into a» 

ed tube m, opening under an inverted cup and acts upon the soil ; the elastic fluid gc- 

H, a hole in the bottom of which conveys nerated passes through c into the bladder* 

the gas issuing from it into one of the bottle and displaces a quaniity of water in e equal 

placed in the moveable frame />, whicii has to it in bulk, and this water flows through 

a heavy leaden foot to keep it steady in the the tube into the graduated measure ; the 

centre of a flat pan of water, in which the water in which c^ves,b^ its volume, the in- 

niouths of the bottles are immersed. In the dication of the proportion of carbonic acid 

receiver </ is a tube of safety h. The recei- disengaged from the soil ; for eveiy ounce 

rirs are placed on a stand a little incUned, measure of which, two grains of carbonate 

and kept steady by slips of wood hollowed of lime may be estimated, bee CAaaoHATXy 

out to fit their curvatures, as represented at Kl'diometeh, and Vapour. 

I.'. This apparatus requires no lute ; has Labhahuhe Stosie. Sec Feldspab. 

m bent tubes tlut are difficult to adjust, l.ir, is a substance well known in Eu« 

tnd liable to break ; and the retort may be rope, under the different appellations of 

removed at any stage of the process, either stick-lac, sholl-lac, and seed-lac. The first 

10 find the w eight it has loM, or for any is the lac in its natural state, encrusting 

other purpose, the receiver being mean- small branches or twigs. Seed-lac is the 

vtiile cloM d with the stopple. Similar ad- stick-Lic separated from the twigs, appear- 

vantages attend .VI r. Knight's. ing in a gniiiulated form, and probably de- 




D)4y be employed. In this, tliree gun-bar- tioned below, llcsidc tliescwc sometimes 

reli, b^ c, d, are placed horizontally in a re- meet with a fourth, called himp-IaCj which 

verberatorv- furnace N, about two inches dis- is the sccd-lac melicd and lormcd into 

taiice from' each otlier. From the extremi- cakes. 

t)' of the central barrel r, a bent tube X-con- I^c is the product of the coccus lacca, 

^vi the gas to tliv jar m, in the pneumatic « hich deposites its eggs on the branches of a 

truuf^h /. I'he other extremity of c U con- tree called Bihar, in Assam, a country bor- 

n^circl with i/by the cur\*ed tube i .* ti with deiing on Thihut, and elsewhere in India, 

i b) ihc cur^'cd tube h ; and the other end It appears designed to answer the purpose 

of A with the bottle y by the tube e. When of defending the eggs from injury, and af- 

thit apparatus is emjiloyed fur obtaining car- fording food for the maggot iu a more ad- 
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Vanccd itate. It ia fanned intoetUi, (iiiisli- 
ml with u much nrl uid re^irity u a 
honeycomb, but dltl'erently amngcd -, and 
the inhabitants collect it twice a-yeir.in (he 
months of Kcbntatj' and August, Tor tlie 
purifirution, it il broken into Binall [>iecci, 
»nd pHt into > canvass bag of about llmr 
feet long, and not iboVc six inchex in cir- 
oumfcrcncc. Tvo of these ban are in con- 



._. ..mcil, till the lac is Ii(|uii1 „.. ,_ 

pass Ihraugli its pores; when it is taken olT 
tlie Rre, and twisied in diRcrcnt directions 
by the men who hold it, at the same time 
tlrag^iiif; it along the convex part of a plan- 
tain tree pre;nred for tliis purpose,- and 
while thimsiloin);. the other bat; is heatinj^, 
to be treated in llie same way. The mnci- 
taKinous and Kmoolh siirfucc of the plantain 
tree prevents its adhering^ and the iIcktcc 
of pressure reg^ilalcs the thickness of the 
roating of lac, at llic satnc time tliat the 
ftncnesi oflhe bng determines its cleamcM 
and transparency. 

Analyzed bv Mr. tiatclictt, stick-lar (^ve 
in 100 parts, rvsin TiS, colouring eitnrt ID, 
wb:< fj, gluten 5.5, e-^trantonii sitlMt^inei's 
6.5i Bccd-lac,resLn, S8.5, colouring cximrt 
2.3, wat 4.5. gluten 2; sbeli-lnc, resin 00.9, 
eolouring c^ttran 0.5, wax i, kI'iI*'" -■^■ 
The jjlm en greatly resembles that nf wheat, 
if it be not precisely the same ; and the wax 
u analogous to that of the mj-rica cerifera. 

In ln<lia,lac rsfashiuneilinto riiig9,beads, 
and other trinketi ; sealjiig.wai, varnishea. 
and lakes Top |>ainlcn<,are made from it; it 
■ ' dHonlllnged 
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I^ u the basis ofthe best tcaling-was. 

• L*tT*Ti:B. Ilefinite compoundu of lac- 
tic acid with llie aatiriablc liases.' 

Licqi-if. Sohiliun offac in aleuliol. 

LtKK. This term Is used to denote 1 
species of colours fomiod bj preeipitaiinj 
colouring mailer uilh si>me earth oroxidc. 
The principal takes are. Carmine, Florence- 
bkc, and lake from .MuJiler. 

For the prepar^ition of Carminr, fnor 
ounccx of finely iiulverized rncliineal are to 



be poured Into lour ur ) 



boUcd in a pcute 
it for the space of six minutes longer: 
(some advice to add, during 'he boiling, 
tu'o drachms of piiheriicd crystals of tir- 
tAr). Eight scmplL-solHoman alum in pow- 
der are then to be added, and the whole 
kept upon (be fin.- one minute longer. As 
soon as the gross powder has .subsi<lcd to 
the bottom, and the decoction is become 
clear, the latler is tu be carefuil> decanted 
into latgc cylindriral glasses eovereii over, 
and kept utHlisIurl)ed, tUI a line powder is 
obscried to have settled :it the bottom, 
1'he siiper'nenmbcnt li(|niir is then to be 
poured offfrimi this pnuitcr, and tlie pow- 
der graihrdly dried. From tlic dceanttd 
liquor, which is still much coloureiL'he rest 
of I he colouring matter may be separated b* 
means of the sohition of tin, when it jieitt 
a carmine little iril'crior to the other. 

For the preparation of t''.irmliitr lakf, 
the sediment of cochineal, that remained in 
the kctlle. may he boiled with the requisite 
quantity of water, and ttie red liquor like- 
11 lac, Ui at romaincd afinrthe preparation nf 
tlic carmine miicd with it, and the «hole 
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with a pestle, as much as can be done with* T%e gauze cylinder should be ftstened to 
out tearin}^ it, and wlicii the u-ater is load- the lamp, by a screw of four or five tumSt 
cil wiili cultnir, p>uur it off. Kepeat this pro- and fitted to the screw by a tight ring. All 
«c%<i till the wutiT comes oil' hut slif^litly joinings in the lamp should be made with 
tin(r<-d, tor w ! lie 1 1 about five pints will be hard imlder ; :uul the security depends upon 
aufTicicnt. Htrut nil tlie lirpiur in an eartlien the circumstance, that no aperture exists in 
or siivirr Vfssel, till it is near boiling, and the appai'atus, larger than in the wire gauze. 
Wicn pour it into a large babin, into wliich a The parts of llio lamp are, 
troy ounce ot alum dissolved in a pint of 1. The brass cistern which contains the 
boiling ^t)ft water has been previously put. oil, pierced near the centre with a vertical 
Stir tike nti\tiire togo'.her, and while stir- narrow tube, nearly filled with a wire whicb 
rin<, pour in gontly about an ounce and a is recurved above, on the level of the bur- 
half (»f a satun&ted ixilut ion of subcarbunatc ner, to trim the wick, by acting on tlie 
of potasli. Let it stand till cold to settle ; lower end of tlie wire, witli tlie fingcn. It 
pour otfthe clear vlIIow li(|uor; add to the is caiK-d the safety -trimmer, 
precipitate a (piait of boiling soft water, 2. The rim, in which the wire-gauze cover 
stirring it well ; and when cold, separate b v is fixed, and which is fastened to the cistern 
filtration the lake« wiiich should weigli half by a moveable screw, 
an ounce. IflesH alum be employed, the .3. An aperture for supplying oil, fitted 
04>lour will be somewhat deeper; with less with a screw or a cork, and wlucli commu* 
than three-fourths of an ounce, the whole nicatcs with the bottom of the cistern by a 
of tlie colouring matter will not unite with tube ; and a central aperture for the wick, 
the alumina. Fresh madder root is equal, if 4. The wirc-gau/.e cylinder, which should 
not superior, to the dry. not have less that C25 apertures to the 

Almoiit all vegetable colouring matters scpiare inch, 

may be nrecipiuted into lakes, more or i. 'I'he second top } of an inch above 

less beautiful, by means of alum or oxide the first, surmounted by a brass or copper 

of tin. plate, to which the ring of suspeiisioa is 

L4VP. See LioHT. fixed. 

* LAwr of S KTKTY, foT coal mines, the in- 6. Four or six thick vertical wires, joining 

raluhle and splendid invention of Sir II. the cistern below, with the top plate, and 

I)ai\. For an account of the prinoipleson serving as protecting pi liars round the cage, 

which it acts, see Cumbistiow. We sliall When the wire-gou/e safe- lamp is lighted 

here describe its construction. and iiitroihiced into an atmosphere gradu- 

In the parts of coul-mines where danger ally mixed with fire-damp, the first efl*ect 

was appreliended from fire-<lamp,miners]iad of the fire-<lamp, is to increase the length 

been accustomed to guide iheniiielves, or to and size of the flame. When the inflamma- 

work, by the lijclit allortlril by the sparks of ble gas forms as much as -,- j of the volume 

steel, stnick off from a wheel of flint. Rut of thr air, the c\ Under becomes filled with 

even this apparatus though much less dan- a feeble blue flame, but the flame of the 

gtrous than a candle, sometimes produced wick appears burning brightly within the 

explo!iioiis of the fir\>-dani|). blue flame, and llie light of the wick aug. 

A perfect security from accident is, how- ^ents till the fire-damp increases to J or |, 

ever, offered to the miiier ni the use of a ^^ ^^.^ it j^. |„gi i„ Ujc flame of the fire-damp, 

iafe-h*mp, whicli t^an^mlts its liKht. and is ^-j^ich in this case fills the cylinder with a 

ffd w ith air, thi-ough a e> hmler of m»n or p^.ny strong light. As longas anv expitaive 

copper wire-gau/.e ; and tins fine invention ,„ixiiire of gas exisU in contact' with the 

lias the advantage of re<imnng no machine- i^i^p, !.o lonj? it will give light, and when 

ry. mi philosophical knowledge to <hrect its ^ ij, extinguished, which happens when the 
use. and is made at a very cheap rale. 




the thickness of the wire is not of impor- e<l, yet it is always with ^suffering. By tix- 
tance, but wire from /,y to -yV o^ »» »"ch »"K » coil of platinum wire above the wick, 
in tfumeter is the most convenient. ignition will continue in the metal when 



The cage orc\lindcr shoidd be made by the lamp itself is extinguished, and from 

double joining^ the gauze being folded the ignited wire, the wick may be again rc- 

uver in such a manner, as to leave no aper- kiiulieil, on going into a lei»s inflammable 

turcs. When it is c\lindiical, it should not atmosphere. 

be more than two inches in diameter; for •• We liavc frequently used the lamps 
in larger cvUnders. the comliustion of the where the explosive mixture was so higli, 
ftre-damp renders the top inconveniently us to heat the wire-gauze red-hot; but ou 
liut ; and a double top is always a proper examining a lamp which has been in con- 
precaution, fixed y or 4' of an inch above slant use for three months, antl occasional- 
tlic ffrst top, ' ly siibiccted to this degree of heat. I can- 
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or three incliea of the (^>te. This, tbere- meet about the 

fnre, n the muit ailvwiULgeoui pniilion for 

llie crucible, and ftUl mure lo wIil'TI we can 

keep it Kurmuiiikil with rucl. It i> incun- 

vi-nieiil, oiiil (luii^'roiii tur tlii: crucible, to 

itir tlie Hrc otlen to niaku the liiul t'dl, uul 

tlic pyramidical tbrm 
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deii bond in tlie clilmiiey, by ttie u|>pL'r part 
□r tlie fiimace ailvmieiiiK ui in iliii coii- 
■iT-uctioii. In pUie V. ii|;. I. a ii a gtoiUi 
c 111(1 c are twu bi'icks, wliicb can be kt ia 
at pleauure to diriiiiiiili the capacilyi b ia 
another t;rale, which can be placud upon 
the bricks c and c fiir snialler purposes; J 
and d are bricks uliich can be ptsiceil upon 
the itralc b lo diminish the uppvr capacity, 
KG that, in t'uct, there arc four <lifli.'rent 
aiaeii in the aunie fiiniuce. 'I'he bricka 
■hould all be (■round diiwn to tlie iilupe of 
the furnace, and tit in with tolerable accu- 
racy. 'I hey are molly indcpundent of the 
pj-nmidicai tbrm of the I'nriiace. 

Mr. .\ikin'ii portahlo biait furnace ii 
ciimpnsed of three pails, all ni:t<ic uiit of 
the common (hin black lead mi-llinj; pnta, 
sold in Londua tor the use of the ^td- 
amltti*. I'he k>wer piece e, fig. 6. ia tlic 
bottom of one of Ihcie [tots, cut otT lo low 
aa only tii kuve a cavity uf about an Inch 
deep, and frauitd smuotb above and beluw. 
The ouiiide diameter, orer Ihe lup, la live 
inchea and a half. The middlc'piecc or 
fire-place a, in a litrgtr portion of a similar 
pot, with a cavity about six inches ilecp, 
an^lmca:lUriIl)r seven inches and a half over 
the tup, Dulaiile diameter, and perfuraled 
with six blabt holes at the bottom. These 
two pots are all that are c! 



c of the upper part of 
tne ore. no iuiin|r i* necessary in uainc 
this furnace, so that it may be set up an* 
taken down immediately. Coik, or cooi- 
mon cindrra, tJcrn fnini the fire when th« 
coal ceases to blaze, mfled from tlic dust, 
and broken into very small pieces, forois 
the bfit fuel for hit;hcr beats. The fin 
may be kindled at tirst by a few lighted 
cinders, and a small ijiiantity of wood char- 
coal. The heal which thii little furnace 
will afford is so intense, (hst its power was 
at first discovered accidentally by the fu- 
aioii uf ■ thick piece of cast iron. The ut- 
miiHt beat procured by it was 167 deKmi 
of VVed^Wund'a pyrometer, when a Hesaiaa 
crucible was actually siiikiDg; down in s 
■tale of |>orccluitt-'ius fusion. A ateaily 
heat of lii* or Kk)* may be depended on, 
if ihii fire be properly managed, and the 
bellows worked with rigour, 

Tlic process uf cupellation may be exhi- 
bited ill a lecture, or performed at othn 
timcii, by means of this furnace. The me- 
thod eonsisls in causing- a portion of tbe 
blast to be diierteil fr^>iii the fuel, and la 
pass throu);h a crucible in which the cnpcl 
is placed. This arr^ut^cment supplie* air; 
and Ihe whole may be seen by a sl^ine 
tube, run tljrou);h tlie cover of the crwi- 
ble. 

Charcoal is the material most cominaalj 
used ill furnaces. It pruduces an intense 
heat without smoke, but it is consupncd 
very fast. Coak or charred pit-coal pro- 
duces a very stronjr and lastln); heat. Nei- 
tlicr of lliese produces a atront; heat at a 
distance from tlic fire. Wlnrc the sctioa 
of flame is required, woud or coal must be 
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tmtiifl, &c. If the vesMh require not to be foof of the mouth, so as to intemipt the 

ciposed to tlie naked fire, a copper sand- communication between the mouth and tho 

bath may be interposed, wliicb is to be passa^of the nostrils; by which means the 

previously placed in Uie rint;. By means operator is at liberty to breathe tlirough 

of a thumb-screw acting* on the rod of the tlie nostrils, at the same time that by the 

lamp, each of the brass rings may be set muscles of the lips he forces a continual 

at (lifrcrent heights, or turned aside, ac- stream of air from the anterior part of tlie 

cording tothe pleasure of the operator. Be- mouth tlirough the blow-pipe. When the 

low these rings is a fountain-lamp on Ar- mouth begins to be empty, it is replenished 

gand's plan, ha^'ing a metallic valve within, by the lungs in an instant, while tlie tonguff 

to prevent the oil from running out w hilc is withdrawn from the roof of the mouthy 

the reser%'oir is put into its place. I'his and replaced ag^n in the same manner as in 

lamp also slides on the main brass rod b^ pronouncing the monosyllable tut. in this 

means of a socket and thumb-screw, it is way the stream may be continued for along 

therefore easy to bring it nearer, or to move time witliout an> fatigue, if the flame be not 

it further, at pleasure, fnmi the vessel, which urged too impetuously, and even in this case 

mav remain fixed; a circumstance wliich, no other fatigue is felt than that of the mui* 

inJiependent of the elevation and depression cles of tlie lips. 

of the wicks of the lamp, afibnls tlic ad van- A wax candle, of a moderate size, but 

tagc of heating the vessels by degrees after thicker wick than they arc usually made 

they are duly placed, as well as of augment- with, is the most convenient for occasionsl 

ing or diminishing tlie heat instantly ; or for esLperiments ; but a tallow candle will do 

maintaining it for several hours at a certain very well. The candle should be snuiTed 

degree, without in the least disturbing tlie rather short, and the wick turned on one 

apparatus suspended over it. It may there- side toward the object, so thai a part of it 

fore be used for producing the ver>' gentle should lie horizontally. The stream of air 

heat necessar)- for the rectification of ethers, must be blown along tliis horiz<mtal part, as 

or the strong heat requisite for distilling near as may be without striking the wick, 

mercur)'. The chief improvement of tliis If the flame be ragged and irregular, it is ft 

lamp consists in its power of aflbrding an proof, tliat the hole is not round or smooth; 

intense heat by tlie addition of a second cy- and if the flame have a cavity through it, the 

finder, added to that of the common lamp of aperture of the pipe is too large. \Vhen the 

Argand. This additional cylinder encloses hole is of a prop>er figure and duly pmpor- 

a wick of one inch and a half in diameter, tioncd, tlie flainc consists of a neat himinous 

and it is by this ingenious contrivance, wliich blue cone, surrounded by another flame of 

w as first suggested by Mr. Webster, that a a morefaint and indistinct appearance. The 

double flame is caused, and more than three strongest heat is at the point of the inner 

time the heat of an Argand*s lamp of the flame, 
largest si/e is pro(hice<l. I'he body intended to be acted on by the 

Ever> efl'ect of the most violent heat of blow-pipe ought not to exceed the size of ft 
furnaces may be pntduced by the flame of a peppercorn. It may be laid upon a piece 
candle or lamp, urged upon a small particle of close-grained, well-burned charcoal; un- 
of any substance, by the blow-pipe. I'his less it be of such a nature as to sink into xhm 
ifistmment is sold by tlie ironmongers, and pores of this substance, or to have its pro- 
consists merely of a brass pipe about one- perties afiected by its inflammable quality, 
eighth of an inch diameter at one end, and Such bodies may be placed in a small spoon 
the other tapering to a much lesn size, with made of pure gold or silver, or platina. 
a very sninll perforation for the wiml to Many advantages may be derived from 
escape. The smaller end is bemicd on one the use of this simple and valuable instru- 
side. For philosophical or other nice pur- ment. Its smallness, which renders it suit- 
poses the blow-pipe is provided with a boivl able to the pocket, is no inconsiderable re- 
orenlargcpient fi (1*1. V. fig. 5.), in which commendation. I'he most expensive ma- 
tlic vapours of the brcatli are condensed terials, and tlie minutest specimens of bo- 
and detained, and also with three or four dies, may be used in these experiments ; 
•mall nozzles, 6, with diHV'rent apertures, to and the whole process, instead of being car- 
be slipped on the smaller e\t remit v. These ried on inanopaijue vessel, is under the eye 
•re of use when larger orhmaller ftamesare of the observer from beginning to end. It 
to be occxsionally used, becaiuie a larger is tnie, that ver> little can be determined in 
flame requires a large aperture, in onler this way concerning the quantities of pro- 
that the air may eflcctuailv urge it upon ducts ; but, in most cases, a knowledge of 
the matter under examination. the contents of any substance is a great ac- 

There is an artifice in the blowing through quisition, which is thus obtained in a very 
this pipe, which is more difficult to describe short time, and will at all events sen*e to 
than to acquire. The elfect intended to be show the best and least expensive way oS 
produced it a continual stream of air for conducting processes with the same matter* 
many minutes, if necessar}', without ceasing, in the larger way. 

Thn is done by applving the tongue to tha Tlie blow-pipe has deservedly oflate yeart 
Vou II. U 
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been anntiilcrci) as an cuential instruincnt 
in a cliumical laboralnr}', and several M- 
Icni|>l9 liavt been made to facilitate its line 
by thv adilition ufbellows, orwme othtr 
(Miiiivuleiit iiiMniiiicnti. liicsc arc iluiibt- 
Kas vcn- ciHivenitnt, tluMiRli tbey render it 
]v«» Tiiiriiil>l« fur miiienloKica] rcscaKlioa. 
It wdl not, licrc. W iieressarv to enter into 
BI1V ilescriplloji uf a |iiir iifilDtiblc belluws 
lived under a tabl>'. anil cnnmiiiiiicaling' 
wlib a blDU'-tiipe which pasaKX tliruiij^ii the 
tubL'. Suuillcr lietloWD. nt' a pnttablu aizc 
fur llic pocket, have been luitdeforlhi- mine 
purpOBO. 1'bu ingenious cliemiat will find 
no great difficulty ii> aJaiiling a bluliler to 
the blow-pipe, wliieli, under the preimirt: 
of ■ board, nuiy proiUice a constant vtreani 
ofair, aitJ niaj' be rcpkniiilicd, as it beciiincx 
empty, by bluwin;; into it uitb liellow^i, ur 
the month, at anotlioi ujiciliiru riiniialicd 
ti'iili a valve opcnin;; inuaicls. 

The chief ailvaiita^ tliew: contrivunees 
have oter lliu common bluw-ptpe is, that 
they may be filled with oxygen gt*, which 
increases tlw activity of conibuHiim to an 
B'DnmsIiin^ decree, 'file t'Apour from al- 
cohol lias hkewisc been cmj)lo}e<l, ami an 
inj^nioiiii contrivance For tliis purpose by 
Mr. Ilimke is represented, PI. V. fig. 4. a u 
ahullow sphere for conttuiun^alcoiiol, rest- 
ing; upon a Hhonldrr in the ring d. If tlie 
button) be mude flat iniitciul uf spherical, 
the action oftlie flame «iIUhenbegrealer. 
A is a belli tube u'itli a Jul at the cud, to 
convry the alciihoi in llie state of vapour 
iritii tile flame at i/i tliistiibe is continued ill 
the iiisiile up lo r, u'hich admits of u being 
filluil nearly, uithout any alcoliol running 
ovur. i/isa safely valve, llie presmrc »t' 

• '••'' " pi' - ' 
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placed in a current of air, if noiioui fiinu 
arise, in onler that these may be bloau 
from tlic opct^lor. 

The method of making expcrimenti with 
J>ermaiiently elaitic fliilils, or gases, tbouicb 
ttlDple, is not so obviiHis. n'c live iio- 
mcnieil in an atmosphere not greatly <tif^e^ 
in^ in density from thi'ise fliiidi, which for 
thif reason are notsiifliciemly pomteruustv 
be ilclaincd iiiopen vciiela by their wcigtiL 
Tiii-ir rciiiarkahic levity, however, nfToMsa 
mellioil of confining them by mean* of other 
denser fluids. Dr. Priestlev, whose tabmin 
so far excccilcil tlioie of fils preilceessuH 
and contcinpumrics, both in extent and 
iinportance, liiat he may willi justice be 
styled tbelalhcr of iliis important brancbgf 
luitiird phitusuphj, used the following ap- 

1*1. VI. (ip. 1. (1 represents a wooden Tts- 
Efl or (lib 1 t, j;-.i'.isa»heh'ti\edin the tub. 
^Vhl'n tliis apparatus is used, the tub is lo 
be filled with uater to such a height, ailu 
rise about oncinch aliove the upper suifsee 
of I he khcir. b, v,/, are glass Jan inverted 
willi their mouths downward, which n-iit 
npon the shelf. Ifthesc, or any other tcs- 
sels o]>cn only at one entC be jiliingedundn' 
theuater, and inverted atler thej arefllled, 
they will remain full, notwithstanding their 
beingraised out oftlic water, provide] tlicir 
iTioutlis be kept immersedi t<.r in this caM-, 
the water is sustained hy the pressure ofthe 
atmun|ihere, in the same inanneras llie mer- 
cury ill the barometer. It may without 
dillicutty be imairincd, lliat if common air, 
or any other fluid resembling common air 
in lightness anil elasticity, be suffered loea- 
these veHscl.s, it will ri*e to the upper 
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im of which is blown vcr)' thin, that it may flame of the cnndlc may he uppermost, \* 
ipport tlic heat of a candle suddenly ap- to be letdown into the vessel, which must 
iicd« without crackin);^. In its neck isntted, he kept covered till the instant of plunging- 
y ffrindinf;, a tuht* J, curved neatly in the the lif^hted candle into the air. 
»rni of the letter ». This kind of vessel is Where the cliani^e of dimensions, which 
en* uvful in various chemical operations, follows from the mixture of several kinds of 
>r which it will he convenient to have them air, is to be ascertained, a {^duated narrow 
f several sizes. In the figure, the l)ody r is cylindrical vessel may he made use of. The 
rprt'sented as containing a Huid, in the act graduations may be made by pouring in 
f combining with a substance that gives out successive ecpial measunrs of water into this 
ir, which pusnes through the tube into the vessel, and marking its surface at each ad- 
kr 6, under the mouth of Mhtrh the other dition. 1*he measure may be afterward 
ttrcmity of the tube is placed. At <• is a used for the different kiu'ls of air, and the 
mall retort of glass or eartiienware, the change of dimensions will he shown by the 
cck of which being plunged in tlie water, rise or fall of the mercurj- or water in the 
enr-ath the jar/, is stip posed to emit the graduated vessel. The purity of common 
lastic fluid, extricaied Irom thecnntcntsof uir being determinable liy the diminution 
he retort, which is received in the jar. produced by the addition of nitric oxide 

When any thing, as a g:Ulipr>t, is to be gas,these tubes have been called cudiome- 
upported at a coubiderablc heiglit within a ter tubes. 

sr, it is convenient tohavesuch wire stands Some substances, more especially pow- 
A are repre>ented-fig. ^^Thesc answer dcrs, cannot conveniently be put into a phi- 
•etter than uiiy othi-r, btq|pe they take up al, or passed through a fluid. AVhen air is 
lut little nM)UK and arc easdy bent to any to be extricateil from, or added to these, 
igu re or height. there is no better method, than to place 

In order to evpcl air from solid substances them on a stand under the receiver of the 
»v means of heat, a gun -barrel, with the air-pump, and exhaust the common air, in- 
ouch-hole scn^wcd up and rivctted, may be ste»d of excluding it by water or mcrcur}'. 
ised instead of an inin retort. The subject This prtK^esii rctpiires a' good air-pump, ami 
my be placed in the chamber of the barrel, careful management, otherwise the common 
uidthe rest of the l»ore may be filled with air will not be well excluded. 
Iry sand, that has been well l>tirned,to expel It is frequently an interesting object, to 
vfiatever air it might have contutiicd. The pass the electric spark througli different 
rtrm ofat(ib;icco-pipe, ora small glasn tube, kmds of air, cither alone or mixed together. 
>ring luted in the orifice of the barrel, the In this case a metallic wire may he. fastened 
>thcr extn'mity must be put into the fire, in the upper end uf a tube, and the sparks 
:hat the hvaX may expel the air from its con- or shock may be passed through this wire 
;entH. 'I'his air will of course pa«js through to the merciirx" or water use<l to confine the 
the tube, and m.iy be received under an in- air. If then* be n-ason to apprehend, that 
rerted vessel, in the usual manner. an expansion in the air may remove the 

Rut the most accurate metluKl of procur- mercury or water beyond the striking dis- 
mg air from sexeral substances by nu'ans of tance, another wire may be thnist up to rc- 
bcat, is to put them, if they will bear it, into ceive the electricity, or two wires may be 
phialtfuU of (piicksilver, with the mouths cemented into oppo'^ite holes in the sidesof 
in\erted in the Kan»e, and then thn>w the an hermetically sealed tube. Ilnlesmay be 
Tociis i»f a burning lens or mirntr upon them, made in glass/ for this ami other chemical 
For this purpose, their bottoms should l»c uses, by a drill of copper or soft inm, witli 
round ami wry thin, that they may not be emery and water; and where this instru" 
liable to fly with I lie su<lth-n application of mentis wanting, a small nitind file with wa- 
hcat. The body r, 1*1. \ 1. fig. 1. answers ter will cut a notch in small vessels, such as 
Ibis purp()>e very well. phials or tubes though with some danger 

Many kinds of air combine with water, of breaking them. In some electrical ex- 
and therefore retpiire to be treated in an ap- perimentsofthe kind here mentioned, there 
para' us, in n\ hich cpiieksilver is made use of. is reason to expect a fallacious result from 
This fluiil beiii.^ xer}- ponderous, and of the wires lieing burned by the explosion or 
cimsidenible prictr, it is an tibject of coiive- spark. For this reason, the eh'Ctricity m.iy 
nience, as well as economy, that the tningli be made to pass thnnigh the legs of a «y- 
aml vessels should be smaller tlian when phon, containing the air which is under con- 
vater is used. See 1*1. \II. fig. l.f/. sidenition in the upper part of its curvature. 

When trial is to be made <}f any kind of i>ne of the vessels in which the hi^softhc 
mir, whether it be fit for maintaining com- syphon rest, must the r4 fore be insulated; 
bu<>tion, the air may be put into a long nar- and if any water) fluid be used to confine 
row glass vessel, the mouth of which, being the air, it is genenilly sup|)osed that no 
earefiilh covered, may be turned upuanl. combustion takes place. 
A bit o^ wax candle being then listened to It is sometimes desirable to impregnate 
the cml of a wire, which is bent to that the water for medicinal purpobcs with some gas, 
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fli the cubwuc idd, ind fiir thi< the 'pp*- 
tatuiofDr. Nooth is very eflcctutl andcon' 
venient. It coniisU of three glus veiacli, 
pr. VI. fig. 4- The lower vcmcI c conumi 
the efrerve»centmMeriiI»:il hiss am»ll ori- 
fice at d, stopped with s ground stopper, st 
wliich sn wldilional lupply of eitiiemcid or 
waler, or chalk, may be occaslonnlly inlra- 
duced. The middle vessel Aia open, both 
above and below. Its infcriorneckislittcd 
by gtinding' into the neck A of the lower 
vessel. In the former iaa ghua valve, tbrm- 
cd by two pieces of tube, and a plauo-coii- 
vexlens,wiuchis moveable, between tlicm, 
as represented in Hg. S, This valve opens 
upwards, and suflcra the air to pass; but 
Itic water cannot relum through the tubes, 
pvtly because the orifice is cipillsry, and 
partly because the flat »de of the lens covers 
the hole. I'he middle vessel is furnished 
with a cock «, to dtuw oir iu contents. 
The upper vessel a is fitted, by grindin?, 
into the upper neck of the middle veasel. 
Its inferior part consists of a tube that passes 
almost as low aa the centre of the middle 
vessel. Its upper orifice is closed by a 
ground stopper/ When this apparatus is 

into the lower vessel, tlic middle vessel is 
fiUed with pure water, and put into its 

Iilace; and the upper vessel is stopped, and 
ikewiie put in its place. The eonsi^qiiencc 
isjthatthe carbonic acid gas, passing through 
the valve al A, ascends into the upper part of 
the middle vessel b, where, by its etaaticity, 
it reacts on the water, and torcei ]i.irt up 
the tube into the vessel a ,- part oftlie com- 
mon air, in this last, being compressed, and 
the rest escaping by the stopper, which ia 
made of a conical figure, that it may be i 
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iriaa have buttt the vessels. By this mraiH 
they lost a very considerable part of their 
producli. Sometimes loo it iireqiu)ile,ta 
obtain separately the eoudensable fluid that 
cornea over and the gases that arc and are 
not sohiblc in water. For this purpose a se- 
ries of receivers, more or less in number as 
the case may require, is generally employ- 
ed, aa m PI, VII. fig. 1. which represent 
what Is called H'oiilfc s appantui. though 
in fact its original inventor was Ububer, 
with some subsequent improvements. The 
vapour that issues fromlhe retort being con- 
densed in the receiver a, the gas pauea on 
through a bent tube inio the bottle c, which 
is hall filled with water. I'he gas, notab- 
sorbcd by this water, passes through asilDi' 
lar bent tube tu d, and so on to more, if it 
be thouglil necessary 1 while the gas that is 
not absorbable by water, or condensable, at 
its exit from the last botUe is convcjed hj 
a recuned (uba^U a Jar j-, standing ina 
mercurial troii^/X 

It often hnp[iein in chemical proceuei^ 
from the irregiilarilj of the heat, or other 
circumstances, that the condensation is more 
rapid in proportion to the supply of vapour 
at some period of the same operation than 
in others ; which would endanger the fluid'* 
being forced backward, by the pressure of 
the atmosphere, into the receiver, or even 
into the retort. To prevent tliis, Mr. 
Woulfe's bottles had a central neck, beside 
the two here delineated, for the insertioa 
of a tube of safety, the lower extremity of 
which opened icidcmeath the water, and 
the upper eommuiiicatcd with the atmos- 
phere, 80 as to supply air in case of sudden 
absorption. See PI. VII. Iig. 3. A. Instewl 
of this, however, a curved Welter^ tube is 
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iremity fCftching nearly to the bottom of the bonic oxide» the part of each barrel expoaed 

veaael beneath* c a Welter's tube to pre- to the fire bein^ tilled with charcoal pressed 

Tent absorpuon. / an adapter g^round to Uglitly in, but not rammed hard; carbonate 

fit the receiver ; to witich any retort ma> be of lime diluted with a very little water bein^f 

joined and luted before tt is put into its poured into the bottle y; and the juncturea 

place, c a tube for convey iiig the gas into being all well luted, tlie fire is to be kindled, 

a pneumatic trough. I'hc foot uf the lowest As soon as the ban*els are red-Uot, sulphuric 

%'rascl« d^ slides in between two grooves in acid is to be poured into the funnel j;*, and 

a square wooden foot, to secure the appa- the carbonic acid gas expelled, traversing 

ratus from ovcnietti ng. A stopple fitted to three portions of rcd-liot charcoal, will com* 

the upper vessel, instead of the adapter /, pletely saturate itself with it before it 

converts it into a Nootii's apparatus ; the readies the receiver m. 

materials being put into tlie vessel u, and in Plate VII. fig. 2. represents the difierent 

this case it has the advantage of not having partsof theapparatusrequiredformeasuring 

a valve liable tu be out of order. the quantity of elastic fluid given out during 

A very simple and commodious form of a tlie action of an acid on calcareous soils. The 

\\'oulfe*s apparatus is given by the late Ur. bottle for containing; the sciil is represented 

%V. Hamilton, at the ciui of Ins translation of at a .- b the bottle contaiiung the acid, fui^ 

Hertholtet on I)} ciiig ; see I'l. VII. fig. j. a nislied with a stop-cock; c the tube con* 

i<i the retort, tiie neck ot which is ground nected with a flaccid bladder d{ fx gradu- 

iiito and passed tlirougli the thick cuUar 6, ated measure ; r the bottles for containinr 

represented sepurateh at b^ u ith its ground the bladder. When this instrument isused, 

stopple a, which may be ]>ut in when the agivcnquantityof soil is introduced into a/ 

neck of the retort ii» v^ ithurawn. The col- // is filled with muriatic aciil, diluted withaa 

lar 4 is ground into the v^ide neck of the equal quantity of water ; and the stop-cock* 

receiver c, tlie narrow neck of wliich is being closed, is connected with the upper 

ground into the >»ide neck of </. </, ^, /, orifice of a, which is ground to receive it. 

and jT, are connected in a similar manner; I'he tube c is introiluccd into tlie lower ori- 

aml into the small necks uf </, c-, and/, are fice of a, and the bladder connected with it 

Sound the tubes j, k^ and /, so cuni'ed, that placed in its flaccid state in e, which is filled 

eir lower extremities nearly reach the bot- with water. The (pwliiated measure is plac- 

tom of the receiver into which they open, ed under the tube of e. When the stop- 

From the last receiver proceeds therecurv- cock of b is turned, the acid flows into a» 

cd tube m, opening under an inverted cup and acts upon the soil ; the elastic fluid ge- 

n, a hole in the bottom of which conveys nerated passes throurh c into the bladder* 

the gas issuing from it into one of the bottle and displaces a quaniity of water in e equal 

placed in the moveable frame />, which has to it in bulk, and tliis water flows through 

a heavy leaden foot to keep it steady in the the tube into the graduated measure ; the 

centre of a flat pan of water, in which the water in which gives, by its volume, the in- 

muuths of tiie bottles an* imnien»ed. In the dication of the proportion of carbonic acid 

rcreivcr tl in a tube ot'»>:ifety A. The recei- disengaged from the soil ; for every ounce 

Tc-is are placed on a siand a little inclined, measure of which, two grains of carbonate 

and ki ]>i Ntrady by Klips of wcmkI hollowed of lime may be estimated, bee CAaaoHATi* 

out ti> ttt their eiinatures, as repn-sented at Euiiionktih, and V^roua. 

tA. This upparatui requires no lute ; has Labiiaiiohe Stoxe. See Fxlmpab. 

no bent tub( H that are diflicult tu adjust, l.ic, is a substance well known in Eu« 

srul liable to lircak ; aiul the retort inav be rope, under the different appellations of 

removed at an\ M:i}^e of the process either stick-lac, shell-lac, and seed-lac. The fint 

tn fill- 1 tlie \«ei},^ht it has lo>t, or for any \^ the lar in its natural state, encrusting 

rther purpose, the receiver being mean- small branches or twigs. Seed-lac is the 

while cloM il with the stopple. Similar ad- stick-lac separated from the twigs, appear- 

vaiit:ij7es attend Mr. Kiiight*s. ing in a granulated form, and probably de- 

W hen it is n*qiiired to pxss an ai'riform iirived of part of its colouring natter by 

fluid through a red-hot substance, Much an noiling. ShelM.ic is the substance which 

appar.it lis us that of Harruel, I'i. 1. fig. 2. hasiiiidergone a simple purification, as men- 

m.iy br employed. In this, three gun-bar- tinned below. Desidc tliescwe sometimes 

relk, ^, r, lA are placed hori/ontally in a re- meet with a fourth, called lunip-Iac, which 

verberutory furnuce #i,al}out two inches dis- is the sccd-lac niched and formed into 

tance from each other. From the extremi- cakes. 

ty of the coiitral barrel r, a bent tube A- con- Lac is the proiluct of the coccus lacca, 

rrvs the gas to the jar m, in the pneumatic u hich depusitcs its eggs on the branches of a 

trotij^h /. 'I'he other extremity of c iiicon- tree called Bihar, in Assam, a country bor- 

nriTcd with «/by the ciir^'ed tube i ,- d with dciing on Thibet, and elsewhere in India. 

b by the curbed tube h .- and the other end It appears designed to answer tlie purpose 

of b %h ith the bottle y by the tube e. When of defending the eggs from injui^', and af- 

thj.i apparatus is emplo) ed for obtaining car- fording food for the maggot ia a more ad- 
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vxnccd (UU. It a ttmaed into celli, finisli' 
«d with as much nn. uid regularity as a 
lioiiercomb, but iliflerently amiiigril; and 
theinhubitnnts collect it twice a-year, in the 
montlm of Fchniar\' and August. Viii llie 
puiificatjon, it is l>rokcn into imall pieces, 
and put inlu a canvass bag of about I'liur 
feet Ion);, ami not above six inches in cir- 
ciimrcrcncc. Two of these bags are incon- 
■tantiiHeianclcacbciflhemhcldbytuoinen. 
I'he bag is placed over a fire, andfrequent- 
]y turned, till tlie be is liipiid enoiiKh to 
pass thronf^i its pores ; when it is taken off 
tiic fire, and twisteil in dill ere nt directions 
by the men who hold it, at the same time 
draggingit along thcr^iivex part ofa plan- 
tain tree prrpnrcd for tliis purpose i and 
while tllniis doing, the niher bagishcatinff, 
to be treated in the same way. I'tie muci- 
laginous ami smooth surtsccof the plantain 
tree prevents ila ailhering : nml the ilcgrcc 
of pressure regulates the thiekness o( the 
coating of lac, at tlic auinc time that Ilie 
lincnesii of the bag determines its clearness 
■nd tnuisparency. 

Analyzed bv Mr Ilatcliett, stick-lac gave 
in 100 parts, resin 66, cotoiiHng eiimrt 10, 
Xtax 1, gluten 5.5, eTtmneons auhst^inrci 
6.3 1 »cwi-lae, resin, SS.S.cnTnurlngfjtra'-t 
3.S, «'at 4.5, gluten 2: «1iell-1nc, reiiiii W.% 
•olourlng extract O.i, war 4, glulrn ^.H. 
Theglntengreatl) resembles that of n-heat, 
if it be not precisely the same ; and the wax 
banaliH^is to that of tlic mytica cerifi-ra. 

Iq India, tac is fiuihioned into rings, heads, 
and niber trinkets ; sealing-wax, vamtsliea, 
and lakes fur painters, arc mails from iti it 
is muchusednsarcddye.and wool tinged 
with it, is employ ed as a fiieus by the ladies i 
__ , .1 ... pjjj^ melted ami mixed 
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Lac is the basis of the best tealing-wix. 

* I^Ai:Ttrr.f. Defmitc cnmpniinds of lac- 
tic acid with the salifiable bases.* 

I,*ciirKQ. Soluliun uf Inc in alcohol. 

Lakk. This term Is used to deiiute 1 
species (if ciiloiirs fonneil by prcclpitalinj 
colouring null er with snim- eaKh or oxide. 
Tile principal lakes :ire. Carmine, I'lorcnce- 
bke, anil lake I'runi Matl.ler. 

Fop the prcpar.ttinn nf CanmHt, four 
Oimceii of finely putvorizcil cncbineal are tn 
be poured into tour or six ipi.iits of nin or 
distilled water, thai has been prcvinuslr 
boiled in a pewter ketlle, and buiird wilk 
it fur the space of six minutes loi.geri 
(some adilcc to add, duri;ig 'he btdlin;, 
two drachms of pulierizcd ciy.sials of tar- 
tar). Kight aenipk's "I Itotnan sluni in pow' 
der arc then to be aikk-d, and the whole 
kept upon tlic tin: one minnie l(in(^. At 
soon as tlie gross puwilcr has subsided to 
the bottom, and the decoction i* become 
clear, the latter is to be carefully decanied 
into large cylimlrieal gla.sies covered iner, 
and kept iindisliirl>ei1, till a line powder b 
observeil lu hare sellletl at the bottom. 
The S'lpiT^neiimbent li(|uor is then In be 
poured nfffrom ibis ponder, ami the pow- 
der fp-jdin 111 <lriL-d. Kmm the decanted 
licjiinr, whieh is htill nnirh coloured, the rest 
cif^l be colouring matlerniuybe sepanitedbr 
means nf the solution ofiiii, when it yield* 
a carmine little infvrior lo Ibe other. 

I'or the prcpiilalion of Flarrnlinr like, 
the sediment of ciicbinoiiUthat remained in 
tlie keti le, may he boiled with tbc requisite 
qiianiily nf water, and tlie red liquor like* 
wise, that remained aflerthe preparation nf 
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pestle, as much as can be done with- T%e gauze cylinder should be ftstencd to 

.rinj^ IT, and whrii tile water is load- the lamp, by a screw of four or five turns» 

I culdur, |)uur it ofF. Kepcat litis pro- and fitted to the screw by a tight ring*. All 

1 thf w.itcr coines o!i' but sliglitly joininffs in the lamp should be made with 

, tor u hie ii ubuut five pints will be hard solder ; umltlic security depends upon 

nt. Meat all i!ie licpior iit an earthen the circumstance, that no aperture exists in 

■r vestej, lill it it> near boiling, and the apparatus, brpfer than in the wire guu2e. 

II I r it into a larj^c liabiui into which a The parts of liic lamp arc, 

mice c)i* uliin'i disHolved in a pint of 1. The brass cistern which contains the 

>r)t*t water lius i>ccii pi'evit)usly put. oil, pierced near the centre with a vertical 

L' nii\tiire to^cMur, and wliile stir- narrow tube, nearly filled with a wire whicb 

(itir ill }C^'iit]\ ahdiit an ounce and a is recurveil al}ovc, on the level of the bur- 

a saturuteil <»iiluticiii of subcarbonatc ner, to trim the wick, by acting on the 

kih. Let it stand till coKl to settle ; lower eiul of the wire, witli tlie fingers. It 

T till- civar Velio v. liquor; aildtothe is calh< I the safctv -trimmer, 

itate u (|ii;ii-t of builiiif^ soft water, 2. Tlie rim, in which the wire-gauze cover 

* it \t ell ; and when cohi, separate by is fixed, and m hich is fastened to the cistern 

tn the lake, which shouKi weigh half by a moveable screw, 

re. It'le^^ ahim he employed, the .*!. An aperture for supplying oil, fitted 

will be ^. Idle what deeper; with less with a screw or a cork, and which commu- 

iree-fourtiis of an ounce, the whole nicatcs with tlie bottom of the cistern by ft 

colouring matter will not unite with tube ; and a central aperture for the wick, 

mina. Fresh madder root is ecjual, if* 4. The wire-gau/.e cy Under, which should 

>erior,to the dry. not have less that C25 apertures to the 

Mt all vegetable colouring matters scpiarc inch. 

c precipitated into lakes, more or 5. 1'lie second top } of an inch above 

iutiful, by means of Uuni or oxide the first, surmounted by a brass or copper 

plate, to which the ring of suspeiisioa is 

•. See Light. fixed. 

■p of S iFF.TT, for coal mines, the in- 6. Four or six thick vertical wires, joining 
and splendid invention of Sir H. the cistern below, with the top plate, ana 
For ail account of the prinoipleson serving as pnitecling pillars round the cage, 
tacts, Si'e CoMRi irio.'v. \Vc sliall When the wire-gau/.e safe-lamp is lighted 
'scrilie its const mction. ami introduced into an atmosphere gradu- 
c purti of eoal-mities u here danger ally mixed with fire-damp, the first eflect 
irelieiule(lfrt)infire-<lamp,mincrsl)ad of the fire^ilamp, is to increase the length 
customed to guide themselves, or to and sixe of the Hanie. When the inflamma- 
>y the livrht utlonled by the sparks of bli- jr^s forms as much as f\ of the volume 
nick otifroin a wheel of Hint. Hut of tin? air, the cylinder becomes filled with 
is apparatus, though much less dan- a feeble blue Hanic, but the flame of the 
than a candle, sometimes produced uick appears burninK: brightly within the 
OMS ul'the fire-damp. blue flame, and the light of the wick aug. 
rfect security from accident is, how- ,n^.„t^ ^jn xh^: fire-damp increases to 1 or i, 
WcTKiX to tile miner in the use of a ^^ ^^.^ ^ -^^ i,„i i„ ^he flame of the fire-damp, 
lip. which trjn>.niits Its light, and is ^y^.^^h in this case fills the cvlinder with a 
h air, thi-ough a eylinder ot mm or pretty strong light. As loiigasanv exptosize 
wire-g:ui/.e ; and this hue invention „^i^tu^e of gas exists in contact' with tlie 
advaiitajre of re<iuinng no machine- i;jn,|,^ ^,, |o„,, i^ ^.jn ^\y^ y^^i^^^ a„j ^.i,^.^ 
.hilosophical knowledge to (hrect its jt is extinguished, which happens when the 
a is ina.le at a very chea[) rate. f^,^ , ^j^ constitutes as much as V of the vo- 
apeniireMii the gauze shouldnotbe ,„^^. of the atmosphere, the air is no longer 
han ,*o "•*•»'» »"^'* scpiare. As the proper for respiration; for tlumgh animal 
up i.<. mil inflamed by ignitetl wire, i\i\. u ill continue u here flame isextinguish- 
•kness of the ^^i^e is not ot im[Kir- ^.^\^ yet it is always with ^suffering. By fix- 
but w ire from \ t<» r"^ of an inch ing a coil of platinum ^^ ire above the wick. 




kVheii it is c\ lindrical, it should not atmosphere, 
e than two inches in diameter; for •• We have frequently used the Iam|M 

ercvhndeis, the coiii!»ustion of the where the explosive mixture was so higli, 

up renders tlie ti»p inconveniently as to heat the wire-gauze red-hot; but on 

id a (hiubic top is always a proper examining a lamp which has been in con- 

.ion, li\i:d I or j of an inch above slant use for three months, and occasional- 

► ton. ' ly subjected to tliis degree of heat, I can- 



LAM 



LEA 



■otpMC^e that the gauze Cylinder oTIraii in ■ cIom boardcil chamber. Tlienaroi' 
_. .!■_. .-_..■ .1. ... . 1. ^jj]^ chomficr is niaile of coane ckitb, 

througli which the current ofwr escipet, 



experience, lo persist in iiiinj^ the lamp 
under such ci re u instances, becaiiac I have 
abscr>'e(l, tint in such liluDlions tlic parti- 
cles of cnil dust nnatin? in the air. hrc at 
the gaa burning witliin the cylinikr, and fty 
ofl'in snull luminous sparks. I'his appear- 
knce, I must confess, alarmed mc in the 
first imtftnce, but experience soon proved 
that it was not dangemus. 

" Besides the facilities aflbrdcd by tills 
inTention, to the working of eoal-mincs, 
■bounding in fire-damp, it lias enabled ttic 
directors and auperinleudenln to ascertain, 
with the utmost precision ami cxpe<lilion, 
both the presence, tlie (piantily, and cor- 
MCt situation of the gas. instead uf creep- 
ing inch by inch with s candle, as is usual, 
along the galleries of a mine suspected to 
contain fire-damp, in order lo n!icert;iin its 
presence, we walk firmly on will) the sal'c- 
tampii and, with the nlmiist confidence, 
prove the actual ilate of the mine. Ily ul>- 
•erving attentively the sever^ appearances 
upon the flame of the lamp, in an examina- 
tion of this kind, the cause of accidents 
wUch happened to the most experienced 
and cautious miners, is completely devel- 
oped ; and tliis has hitherto been in a great 
measure matter of mere conjecture. 

** It is not necessary that I shoulil enlarge 
upon the national advantages whlcli miiHt 
necessarily result fmro an invention, calcu- 
lated to prolong our supply of mineral coal. 
because I think tliem (ib\ioiia to ever?' rc- 
fleeiingmind j but I cannot conclude, wilii- 
outexprcsMngmyhighciitseudnicnts of ad- 
miration for those talents, which have ile- 
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laint behind. 

I'm 



Lafis Ltii.'Li. AKure4tone. 

LiPis NaniBi rici's. See Niriuri. 

I.Aris OLt^ais. I'ntstone. 

I.tvi, See VoLcinc Proddct*. 

Ltii;Li.(Ltri»). Azure-stone. 

LsAii, is a white mclal of a considenbly 
blue tinge, vvn' soft and flexible, not \try 
tenacious, and cunacqucntly IneaJMble a< 
bein^ drawn into line U'lrc, though ll is ea- 
sily extended into thin plates under tbL- 
hammer. Its sp. gr. Is 11.35. It melts ii 
612". in a atronc licat it bolls, and emits 
fumes; durinj; wlilcli time, if exposed to 
the air, its oxidation proceeds with con- 
aiderabic rapidity. Lead is brittle at the 
time of congelation. In thisstate it mav be 
broken' to jiieceH with ahammer, aiidthe 
cnstalli/atiuii of its Internal parts irill ci- 
bibit an arrangement in |)arjltcl lines. 

Lead is not much altered by exposure tn 
air ur water, though the brightness of It* 
surface, when cut or scraped, very toori 
goes off. It is probable that a thin stratum 
of oxide is formed on the surface, which de- 
fends the rest of the metal frum cnrrosiun. 

• There are certainly two, pcrbsps three 
oxides of lead ; 



ing dried, forms tlic ycUow protoxide. 
V'lien somewhat vitrified, it constitutes 



litharge, and combined with carbonic add, 
white k-ad or cenise- It has been oblaiaed 
by M. IIouton-Labillardiere, in dodccabe- 

drat U'liite crjstals, about the size of apin- 
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hnd + 3 oxyipen; or of 1 prime prototide opftqne, potten oontiderable lustre, antt 

4- 1 prime peroxide. have a ip. gr. of 4. They dissolve in 7.6 

3. If upon 100 pmits of red-lead, we di- parts or boiling water. They consist of 
gest nitnc acid of the sp. gr. 1.26,92.5 6.75 acid -f 14 protoxide; or nearly 1 + 2. 
parts will be dissolved, but 7. 5 of a dark- A tubmiraie may be formed in pearl co- 
brown powder will remain insoluble. This loured scales, b\ boiling' in water, equal 
is the peroxide of lead, and consists of 100 weights of the nitrate and protoxide. 
lead 4* 15.4 oxygen; or 13 4- 2 — 15. A subnitrite of lead may be formed, by 

Bv passing a stream of chlorine through boiling a solution of 10 parts of the^nitrate^ 

red-lead diffused in water, we obtain a so- on 7.8 of metallic lead. If more of the me- 

lution, which yields by potash an abundant tal be used, a quadro-subnitritc results. By 

precipitate ot the brown oxide of lead, saturating one-naif of the oxide of the tub* 

From 100 of minium, 68 of the peroxide nitrite, with the equivalent proportion of 

may be obtained. It is tasteless, and with sulphuric acid, a neutral nitrite is formed.* 

muriatic acid evolves chlorine. When heat- Muriatic acid acts directly on lead by 

ed, oxygen is disengaged, and protoxide heat, oxidizing it and dissolving part of its 

remains. The red-lead of commerce is often oxide. 

Teiy impure, containing yellow oxide, sul- ^ The acetic acid dissolves lead and its ox- 

phatc of lead, submuriate of lead and silica, ides ; though probably the access of air may 

Ckhride of lead is formed, either by plac- be necessary to the solution of the metal 

ing lead in chlorine, or by exposing the itself in this add. iVhite lead, or cenue, is 

muriate to a moderate heat. It is a semi- made by rolling leaden plates spirally up, 

transparent grayish-white mass, somewhat so as to leave the space of about an inch 

like horn, whence the old name ofplumlmm between each coil, and placing them ver- 

c^mewm. It is fixed at a red heat in close tically in earthen pots, at the bottom of 

Teasels, but it e\*aporates at that tempera- which is some good vinegar. The pott are 

ture in the open air. By Dr. Davy's analy- to be covered, and exposed for a length of 

««, it consists of chlorine 25.78 4* lead time to a gentle heat in a sand-bath, or by 

74.22: or 4.5 + 13. bedding them in dung. I'he vapour of llie 

The iodide is easily formed, by heating vinegar, assisted by the tendency of the 

the two constituents. It has a fine yellow lead to combine with the oxygen which is 

colour. It precipitates when we pour hy- present, corrodes the lead, and converts 

driodate of potash into a solution of nitrate the external portion into a whi^e substance, 

of lead. which comes off in flakes, when the lead is 

The salts of load have the protoxide for uncoiled. The plates are thus treated re- 

their base, and arc distinguishable by the peatedly, until tney arc corroded throujg^h. 

following general characters : — Ceruse is the only white used in oil paint- 

1. The salts which dissolve in water, in^ Commonly it is adulterated with a 
tifiually give colourless sohit Ions, wliich have mixture of chalk in tlic shops. It may be 
an astringent sweetish ta^c. dissolved without difficulty in the acetic 

2. Flai'cd on charcoal they all yield, by acid, and affords a crystallizable salt, called 
the blow-pipe, a button of lead. «ii^cir q/* lead from its sweet taste. This, 

3. Fcrropmssiate of potash occasions in like all the preparations of lead, is a deadly 
tlieir solutions a white precipitate. poison. I'he common sugar of letd is an 

4. Ilydrosulphuret or potash, a black pre- acetate; and Goulard's extract, made by 
cipitate. boiling lithaige in vinegar, a subacetate. 

5. Sulphuretted hydrogen, a black pre- The power of this salt, as a coagulator of 
cipitate. mucus, is superior to the other. If a bit of 

6. (Gallic acid, and infusion of g^U, a zinc be suspended by brass or iron wire, or 
white precipitate. a thread, in a mixture of water and the ace- 

7. A plate of zinc, a white precipitate, tate of lead, the lead will be revived, and 
or metallic lead. form an arbor Satumi. 

Most of the acids attack lead. The sul- * The acetate, or stigar of lead, is usually 

phuric dues not act upon it, unless it be cr}'staHized in needles, which have a silky 

concentrated and boiling.^ Sulphurous acid appearance. They are flat four-sided prisms 

ga<i escapes during this process, and the with dihedndl summits. Its sp. gr. is 2.345. 

acid is decomposed. \l'hen the distillation It is soluble in three and a half times it^ 

is carried on to dryness, a saline white mass weight of cold water, and in somewhat less 

remains, a small portion of which is soluble of boiling water. Its constituents are 26.96 

in water, and is the sulphate of lead; it af- acid + 58.71 base 4- 14 J2 waterw^Her- 

fbrds ciystals. The residue of the white zcUum, 
m an insoluble sulphate of lead. * It 



'Die subacetate crystallires in plates^ and 

confltoto of S acid + 14 protoxide.* is composed of 13.23 acid 4- 86.77 base; or 

Nitffo acid acts strongly on lead. 1 prime -f- 3. In tlie extensive and ezcel- 

^Tho, nitric snftttion, by evaporation, lent sugar of lead works of Mr. Mackintosh* 

yields tetrahedral rrj stal^, v hi'*h aro white, and of Mr. Kamsav, at Gissgow, this salt is 

Vol. U. JP 
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nccuioiully fonned in larRe S>t riiomboi- 

lUl prisms, whicli Dr. I'homsun supposes 

In consist of live atoms oxide of lead, four 

atoms acetic acid, aud 19 fttoms water i 

while he considers the ordinaly acetate as a 

compound ol' one alum acid, one alunt way, and prodt 

uiide, and three atoms water. Thesulphu- ' ~~ — ~~'~ 

ret, sulphate, carbonate, phospli ' 
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Oils dissolve the oxide of lead, and be- 
come thick and consistent; in which state 
they are usod as the basis of plasters, ce- 
ments for water-works, paints, (ic. 
Sulphur readily diswilvea lead in the i^ 
_.. — J 1 a brittle compound, ola 



:, and chromate of teuil, are found na- 
tive, and will lie described among- ils Ouu. 
\Vlien lead is alloyed with an equal 
weig-ht of tin, or pcrhnps even less, it ceas- 
es to beaded on by vincKar. Acetate and 
sirbacclate of lead' in solution, have been 
used as extemnt applications to inflamed 
■urfaces, and scrol'uloiis sores, and as eyc- 
wathea. In some extreme cases of hzmor- 
rhagyfromthelun^ and bowels, and uterus, 
the former salt has been prescribnl, but 
rarely and hi minute doses, as a comi^nt 
or aitrioKcnt. The colic of lh« painters, 
and that Ibrmeriy prevalent in certain coun- 
ties of England, from the lead used in the 
cyder presses, show the very deleterious 
operation ofthc oxide, or salti of this metal, 
u^en h^ilually introduced into the sys- 
tem in the minutest quandties at a time. 
CoBtraction of the thumbs, paralysis of the 

unfrequently supervened. A course of sul- 
phuretted hydrogen walcrfc laialivei, of 
wliich sulphur, castoi^oil. sulphate of ma^ 
iieiia, or calomel, should be preferred, a 
mcTcurial course, the hot sea-bath, and elec- 
tricity, are the appropriate remedies. 

De'alersin wines have occarionally sweet- 
ened them when acescent, with litfiarge or 
its salta. This deleterious adulteration may 
lie detected by sulphuretted hydrogen 

-* bich win thro* down the lead in 



a property which is common to all the com- 
binations of sulphur with the more fusible 

The phosphoric acid, exposed to hcM 
together witli charcoal and lead, becomes 
convertcilinlo pliosphonis, which combines 
with the metal. This combination doe* 
not greatly differ from ordinary lead t it is 
malleable, and easily cut with aknife; but 
it lones its brilliancy more speedilv than 
pure lead -, and when fused upon cfiarcoil 
with tlie blow-pipe, the plioiphuru* bum, 
and leaves the lead behind. 

Litharge fused with common salt decoB- 
poies It 1 the lead unites with the muriatic 
acid, and furmn a \ ellow compound, used aa 
a pigment. 'I'he same decomposition takei 
place in the humid way, if common salt be 
macerated with litliarge; and the solutim 
will cuntaiu caustic alkali. 

Lead unitea with most of the metalt. 
(ioM and silver are diaaolved by it in K 
slight red heat Both these metals air sud 
to be rendered brittle by a small admiiturC 
of lead, though lead itself ii rendered iDOfC 
ductile by a small quantity of them. Fb- 
tina forms a brittle com^iound with leidi 
mercury amalgamates with it i but the lead 
is separated from the mercury by agitatitw, 
in the formof animpalpable black powder, 
oxygen being at the same time absofhed. 
Copper and lead do not unite but with a 
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not wffieient to cause water to boil. Anti- by nibbing the flat ^e of a atone called the 

mony forms a brittle alloy with lead. muUer, upon a table or alab called the stone. 
Nickel, cobalt, manganese, and sine, do not Some fluid is alwavs ad. .ed in tliis proccM. 

unite with lead by fusion. The advantage of levigation witli a stone 

All the oxides of lead are easily revived and mullcr, beyond Uiat of triturating in a 

mth heat and carbon. mortar, is, that the materials can more easl- 

LBATaxa. The skins of animals prepared ly be scraped together, and subjected to 

by maceration in lime water, and afterward the action of the muller, than in the other 

with astringent substances. See Tahsiho. case to that of the pestle ; and, from the 

* LsAvia or Plattts. See CiLoaoraTu.* flatneas of the two suifaces, they cannot 
Liis (Soap). See Potash ; also SoAr. elude the pressure. 

Lavoas. See Acid (Ciraic). * LiivaiTk or VcaiTi. Colour black. 

* LsMffiAir Eabth, or SpaaAaias. Go- Massive; in distinct concretions ; andcrys- 
lour yellowish-gray, and frequently mar- tallized in oblique or almost rectangular 
bled with rusty spots. Dull. Fracture fine four-sided prisms, var)-ing from acicuuu* to 
earthy. Meagre to the feel. Adheres sli^t- the thickness of an inch. Lateral pUnes 
ly to the tongue. When plunged in water, lon^tudinally streaked. Lustre glistening, 
it falla to pieces with disengagement of air- temi-aietalUc. Fracture lAcven. Opaque, 
bubbles. Its constituents are. 66 silica, 14.5 Scratches |flas«, and gives a few sparks with 
alumina, 0.25 magnesia, 0.35 lime, 3 J» soda, steel, but is scratched by adularia. Streak 
6 oiide of iron, 8.5 water.— iT/ki^ni/A. It unchanged. Easily frangible. Sp. gr. 3.9. 
haa hitherto been found only in the Island Magnetic on bdngheated ; its colour at the 
of Stalimene, (ancient Lemnos). Itisrec- Mme time changing to reddish-brown. It 
koned a medicine in Turkey ; and is dug up melts into an opaque black bead, having • 
only once a year, with reli|poua solemnities, metallic aspect, and magnetic. Its constitu- 
eut into spindle-shaped pieces, and stamp. enU are 30 silica. 13.5 lime, 57.5 oxide of 
ed with a seal. It was esteemed an anti- >ron and oxide of manganese, the last of 
dote to poison and the plague in Homer's which forming only 2 or 3 parts. It occurs 
time ; a virtue to which it has not the slights i^ primitive limestone in the island of £lkiu* 
eat claim.* * Light. The agent of vision. 

^LanaoLrrs. Colour peach-blossom red, . Some philosophers regard light as con* 

aometjmes gray. Massive, and in small con- •i'ting of panicles of inconceivable minutc- 

cretions. Lustre glistening, pearly. Cleavage ne»> emitted in aucceaaion by luminous bo- 

aingle. Fracture, coarse splintery. Feebly <^e>f which move in straight lines, at the 

translucent. Soft. Rather sectile. Rather rate of 2300,000 miles per second, 

easily frannble. Sp. g^r. 3.6 to 2.8. It in- Others conceive that it consists in certain 

tumesces before the blow-pipe, and melta undulations communicated by luminous bo- 

eaaily into a milk-white translucent globule. <lics, to an cthcrial fluid which fills aU space. 

Its constituents are 54 silica, 20 alumina, 18 'I'his fluid is composed of the most subtile 

potash, 4 fluate of lime, 3 manganese, and 1 matter, is highly elastic, and the undulations 

iron. — Vauquelin, It occurs in limestone at ve propagated tlirough it with great velo- 

Dalmally, and on the north side of Lochfine; city, in spherical superficiea proceeding 

on the east side of Loch-leven, neariy op- ^m a centre. This view derives great 

posite the Inn at Balachulish. It is round plausibility from its happy application fa|y 

in many places on the continent. On ac- Huygena, to explain a very dimcult daas of 

count of Its beautiful colour, it has been cut optical phenomena, the double refraction 

into snuff-boxes, but it is rather soA and c> calcareous spar and other bodies, 

greasy to the aspect. — Jometon.* 1'he r*mfiion refraction b explained by 

* Lbucitk. Dodecahedral zeolite of Huy gens on the supposition, that the undu- 
Jameson. Colour white, whence its name, lations in the luminous fluid are propagated 
Generally in roundish imbedded grains, or i" tlie form vf tphaical waves. ThedbnAfe 
crystalltzed in acute double eight-sided py- refraction is explained on the suppoaitionf 
ramids. Internal lustre shining. Cleavage that the undulations of light, in passing 
imperfect. Fracture imperfect conchuidal. through the calcareoua spar, assume a ^^- 
Translucent. Refracts smrle. Harder than rsMiW form t and this hypothesis, though it 
apatite, but softer than feldspar. Rrittle. Sp. does not apply with the same simplicity aa 
gr. 2. 5. W ith borax it fuses into a brown- the former, yet admits of such precision, that 
i^ transparent glass. Its constituenu are a proportion of the axes of the spheroida 
56 silica, 20 alumina, 20 pntash, 2 lime, and may be assigned, which will account for the 
2 kHa -» Vatiqttelin, It is almost peculiar to precise auantitv of the extraordinary refrac- 
Itsly, occurring in trap-rocks and lavas, at tion, and for all the phenomena dependent 
.\lbafio, Frascati, and near Naples.* on it, which Huygens had studied with great 

* LiaariFs, smoking liquor of: deuto- care, and had reduced to the smallest mim- 
chloride of tin.* ber of general facts. 

LinoATiov. The mechanical procesa of *'That these spheroidal undulationa ao- 

the parts of bodies to a fine paste, tually exist," aays th« celebrated Flayfair^ 



1A& 

" he would iftcr nil be > boM theorist who 
filiould aRiriiii but tli>t the luppiwition of 
their e lisle nee i« an accurate exprcsiion of 



pottieaia of the Bphcroii: 
fact cxprcuKK in a siiii 



il iindiii! 



sxprciiKK in a siiig-lc sentence all tlic 
pbcnomena of double refraction. Tbc hy- 
[>oUiesisiathercfore the means of represent- 
ing' these plienameni, and tliu iau s which 
they obey, to tlie ima^nalion or the undcr- 
■tan(lin|;i and there is perhaps no theory 
in optica, ami but very few in natural phi- 
losoph)', of which more can be said. The- 
ory therefore, in this instance, is merely to 
be regarded as the eiprvsnion of a general 
law, and in tliatJiglit I think it is considei> 
cd by La Place." 

l)r. Voung his selected from Sir Isaac 



, „ . . e and clas- 

; in a high degree. " Is not the heat (of 
tne warm room) conreyed throuEli the va- 
cuum by the vibrations oF a mucli suhtiler 
medium than ur.' And is not this meditim 
the aamc with that medium by which light 
ia reflected and refracted, and by whose 
vibrations light communicatef heat to bo- 
dies, and is put into fiti of easy reflection 
aiid easy transmission f And do not the vi- 
brations of this medium in hot bodies con- 
tribute to the inlenaeness and duration of 
their heat > And do not hot boilies commu- 
nicate their heat to coniiguoua cold ones, 
by the vihra^ons of this medium, prnpaga- 
ted from them into the cold ones/ And is 
not this medium exceedingly more rare and 
siilitile than the air, and i-\Ci.-cdiii|;ly more 
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eqoilly coniistent with thii theory t thai 
many ulhen which have been hiiie known, 
but never undentood, become by tbeie 
tneana perfectly intelligible ; and thai aeve* 
ral new facts arc found to be tbui^oii]]',K- 
ducihte to a peri'eci analog- with other 
facts, and to the simple principles of the 
undiilalory system." — JVal. I'm. vol. ii. p. 

I think, however, that the new diKoveiies 
on polarized li)(ht may be more caaily re- 
ferred to the corpU!,cular than uiiduUu»]r 
hypothesis. 

The phyiHca] alTections of light are foreign 
to this work. Its chemical relations ace 
alone to be considered. These may be 
conveniently referred to four head* : — 

1. (>l tbc mean rclractivu and ditpemre 
powers of'diflerentbudics. 

•2. or the action of the difFercnt prinaa. 
lie colours on chemical mailer. 

3. Of the polaniation of light. 

4. (If the absorption and disengigeiDCDt 
of light, or phuspboresccnce. 

1. Newton first discovered that ccnsin 
bodies exercise on light a pceidiarattmcHTc 
force. When a ray passes obhijiicly Iron 
air into any transparent liquid or solid sur- 
face, it undergoes at entrance an angular 
fleiurc, which is called ri/nunaii. 'Tie 
variation of lliii departure from the rectili- 
neal path fur any particular substance, de> 
Snds on the ublltiuiiy of the ray to the te> 
cling surface; soibst the sine ofthean^ 
of refraction, is to thai of the angle of ia^ 
dence, in a constant ratio. Kow Newion 
found ihat unctuous or inflammable bnifiM 
pccoaioned a greater deviation in the lania- 
nous rays than their attractive maas ordcs, 
3ity gave rtis'in Kj ovpecl. Hence he con- 
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win not tnahU us to deiemiiie its diip«r- 
•hre power, and vice twraa. 

Prom tho refnctive power of bodies we 
WMy in many cases infer their chemical con- 
tftitotion. for discovering the purity of 
caential oils, an ezaminatioo with Dr. Wol- 
kston's instrument roav be of considerable 
utility, on account of the smallness of the 
quantity requisite lor triaL '*ln oil of 
cloves, for instance, 1 have met with a wide 
dafference. The refractive power of genu- 
ine oil of cloves is as high as 1.535; but 1 
have also purchased oil by this name which 
did not exceed 1.498, and which had pro- 
bably been adulterated by some less rctrao- 
five oil." I'his line idea, suggested by Dr. 
Wollaston, has been happily prosecuted by 
M. BioC, with regard to gaseous compounds. 
I shall first give general tables of the re- 
fractive and dispersive powers of difl'er- 
ent bodies, and ihen nuKe some remarks 
on their chemical applications:— 

Index •/ MefractUn, 
A vacuum, 1.0000U 

Atmospheric air, (mean,) 1.00033 

Ice, Wol. 1.31000 

Ice, Brewster, 1.30700 

HVater, ^ 1.336 

Vitreous humour, > Cryolite. B. 1.344 
Ether, W. 1.358 

Albumen, W. 1.360 

Alcohol, W. 1.370 

Saturated solut. of salt, Cavallo, 1.375 
Solution of sal ammoniac, 1.383 

Kitric acid, sp. gr. 1.48, W. 1.410 

Fluor spar, W. 1.433 

Sulphuric spar, W. 1.435 

Spermaceti, melted, W. 1.446 

Crystalline lens of an ox, W. 1.447 
Alum, W. 1.457 

Tallow melted, W. 1.460 

Borax, C. 1.467 

OUofbvender, W. 1.467 

C. (1.469) 
Oil of peppermint, W. 1.468 

Oil of olives, W. 1.469 

Oil of almonds, "W . 1 .470 

Oil of turpentine, rectlBed, W. 1.470 

Do. common, W. 1.476 

Eteeiicc of lemon, W. 1.476 

Butter, cold, W. 1.480 

Kinsccdoil, W. 1.485 

C:aiuphor, W. 1.487 

Iceland spar, weakest rcfr. W. 1.488 

Do. strongest do. W. (1.657) 

TaUow, cold, W. 1.49 

Sulphate of potash, W. 1.495 

Oil of nutmeg, W. 1.497 

French plate-glass, W. 1.500 

English platc.Kla.Hfl W. 1.504 

Oil of amber, W. 1.505 

Balsam of capivi, W. 1.507 

G«im-anbic, W. 1.514 

Dutch plate-gUss, W. 1.517 

raoaichouc, ^y. 1.534 

^itxc, C. 1.534 
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Selenite, 

Crown ffltis, common, 

Canadababam, 

Centre of the cr3r8talline oi 

lish, and dry crystalline 

of an ox. 
Pitch, 

RadcUITe crown-gbas, 
Anim^, 
Copal, 

Oil of cloves. 
White wax cold, " 
Elemi, 
Mastic, 

Arseniate of potash, > 
Sugar after nision, I 
Spermaceti cold, ) 
Red sealing-wax, J 
Oil of sassafras. 
Bees-wax, 
Boxwood, 
Colophony, 
Old plate^lass. 
Rock cr)'stal, (double), 
Amber, 

Opium, 
Mica, 

Phosphonii^ 
Horn, 



•/Mefractttm 
W. 1.525 
W. 1.525 
W. 1.538 

W. 1.530 



W. 
W. 
W. 
>V. 
W. 



W. 



W. 
W. 
W. 
W. 

w. 
w. 
w. 



1.533 
1.535 
1.535 
1.53^ 



1.53$ 
1J43 



1.54S 
1.545 

1.547 
1.547 
C. (1.556) 
W. 
W. 

W. 1.579 
IV 

«,' S 1^85 
^i 1.586 
W. 

W. 1.595 
W. 1.600 



Flintpglassy 

Benzoin, 

Guaiacum, 

Balsam of Tolu, 

Sulphate of baryt. (double R.) W. 1.646 

Iceland spar, (strongest), W. 1.657 

Gum dragon, IV. 

Carburet of sulphur, Br. 1.680 

White sapphire, W. 1.768 

Muriate of antimony, variable, W. 

Arsenic, (a good test), W. 



Spinelle ruby. 

Jargon, 

Glass of antimony. 

Native sulphur. 

Do. 
Plumbago, 
Phosphorus, 



W. 
W. 

w. 
w. 

Brewster, 3.115 

W. 
Brewster, 3.294 



1.811 
1.813 
1.950 
1.980 
3J04O 



Diamond, Newton, by Dr. W. 2.440 

Do. Rochon, 2.755 

Realgar, Brewster, 2.510 

Chrumate of lead, fleast refr), do. 2.479 

Do. (greatest refr.) do. 2.926 

TABLE U.^Refracting^ Pvwert •/ Gaam 

fur tJte temperaiurt •/ 32^ F, and p rt uun 

\if.m9t 



30, by MAf. Biet and Arag: 
Atmospheric air, 
Oxygen, 
Azote, 
Hydrogen^ 
Ammonia, 
Carbonic acid, 
Subcarburetted hydrogen. 
Muriatic icid ga% •% 



1.00000 

0.86161 
1.03408 
6.61436 
2.16851 
1.00476 
3.09370 
1.19635 



US 

TABLB VL^DItpawiM Ptwen. 



Cyolite, 


Brewrtn, 


0.039 


Fluor »pM, 


do. 


0.023 


Water, 


do. 


0.033 




do. 


0.038 


Efr«e 


do. 
do. 


OJOSi 
0.115 


Phomho™^ 
SuJpliur, 


do. 


0.128 


do. 


0.130 


OilofCMM, 


do. 


0.139 


Raigv. 


do. 


0.253 


ChrwMte rf!e»d. flewl reft.) do. 


0.263 


Da (creiteK 


tefr.) do. 


0.400 



Cuburet of nilphur exceedi ill fluid bo- 
diei in refimctive power, lurpunnf even 
flint^aw, topiz, uid toumuline i and in 
diBpern*e powerit exceedi cTerji fluid *ub. 
•tancc, eicept oil of cauia, holding an inter- 
mediate place between phoiphoma and bal- 
■wnofTolu. 

Dr. Brewiter has further shown, that all 
dogblf reftactjngcrjitoltbave twodiiper- 



■U known bodiea. Thii principle existi in 
grtXt abundance, in reiin*, oil*, and gamt, 
where it ii united to carbon and oxygen; 
awl we muatprobablj'aieribe toit, tbeemi. 
nentrcftvctive power oftheie combuatible*. 
(0 iujtly obaerred by Newton. Tbii effect 



that irf ait) and much luperior to that of abaU 
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tenting the lefiaetive power of the body, anJ 
making a amall correction for the catbook 
acid preunt, we ahall haro for the turn of 
the product* 1.0000. 

Ammonia, however, fumiafaei a bom is- 
tereating example of the appltcation tttbat 
principle*. 

The refractive power 

ofhydro^nia, G.61i36 

ofaioie, IMUX 

ofammonia, 3.1 68S1 

Let X be the weight of the conatitueat, 

whoae reiiactive power is, a 

y _ 100 — r _ that whoae power ia t 



2.1 6»il — 1.03408 
i_ _ 0.203 tad 

6.G1436 — 1.03408 
100 — f • 0.79r ~ the azote in 100 part* 
rf ammonia; which tnajr be regaided a* 
an approiitnalion. The true proportioH 
given bytheequivatentratioiare.tJ .W13 aiote 
4- 0.177 hydfojren. If the refractive power 
of ammonia were 2.0213, then the chemical 
and optical analysla would unncide. 

If we calculate on the above data, what 
ought to be the refractive power of water, 
as a compound of 8 parts of oxjgea + 
1 hydrogen, we shall obtain the number 
1.30063, which being multiplied by 0A530^ 
the absolute refractive power of air, wbc* 
we take the denuty of water for uutr, wa 
abaU have a product - 0.679S4. Mow, 
according to Newton's estimate, wUck N. 
Blot has found to be exact, the l e ft a cl iii a 
power of water is 0.784J, Hence, we sc^ 
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be divided into a number of tpIendideoloiiiB tioafiramaiiiiffQri andhefbiiiidtliitinaa 

whic h may be thrown upon a sheet of paper, the poeitioiia in which livfat ceaaed to be re* 

Kewton ascertained, that if this coloured flectedt heat ako ceaaea to appear. The 

ma^, or spectrum as it is called, be divided thermometer in the focus of tne apparatus 

into J60 parts, the red will occupy 45, the was no longer affected. Thus, we see^ that 

DTsnge 27, the yellow 48, the men 60^ the the obscure hnt-makine principle, accom- 

bhic 6u, the indigo 40, and the violet 80. panies the luminous partides, and obeys the 

rhe red rays being least bent by the prism, same laws of action. 
Trom the direction of the white beam, are If the white hma ctmea^ the muriate of 

Bid to be least refracted or the least refran- silver moistened, be exposed to the dif- 

pble : while the violet rays being always at ferent rays in the prismatic spectrum, it will 

the other extremity of the spectrum, are call- be found, that no effect is produced upon it, 

ed the most refrangible. According^ to Dr in the least refrangible rays, which occasion 

HToUaston, when the beam of lij^t is only heat without light ; that only a slight disco- 

l-3uth of an inch broad, and received by the loration wiU be occasioned by the red rays i 

eye at the difUnce of lU feet, through a clear that the blackening power will be greater 

prism of flint-gUss, only four colours ap- in the violet than in any other ray ; and that 

pear ; red, ycllowish-g^cn, blue, and violet, beyond the violet, in a space perfectly ob- 

If the differently coloured rays of light scure to our eyes, the darkening effect will 

tboa separated by the prism, be concentred be manifest on the muriate. 
Ml one spot by a lens, they will reproduce This fine observation, due to M. Bitter and 

eolouriess light. Newton ascribes tne diffe- Dr. IVoUaston, proves^ that there are ny$ 

rem colours of bodies, to their power of ah* more refrangible than the rays producing 

nrbing all the primitive colours, except the light and heat. As it appears, from the ob- 

pecuUar one which the^ reflect, and of servations of M. Berthollet, that muriatic 

which colour they therefore appear to our acid gas is formed when horn-silver b bbdk- 

eye. ened by light, the above rays may be call- 

Aecording to Sir William f lerschel, the ed h^drogenating. Sir H. Davy found, that 

iifferent colouredrays possess very different a mixture of chlorine and hydrogen acted 

powers of illumination. The lightest green, more rapidly upon each other, combining 

or deepest yellow, which are near the cen- without explosion, when exposed to the red 

tie, throw more light on a printed page than rajrs, than when placed in the violet ravs ; 

iny of the rays towards either side of the but that solution of chlorine in water be- 

Kctrum. Sir II. Davy remarka, that as came solution of muriatic acid most rapidly, 

re are more men rays in a given part of when placed in the most refrangible rays m 

the sprectnim than blue rays, the difference the spectrum. He also observed, that the 

of illuminating power may depend on this puce-coloured oxide of lead, when moisten- 

cireumstance. The rays separated by one ed, gradually gained a tint of red in the least 

prism, arc not capable of being further di- refrangible rays, and at last became black, 

vided by being passed through another ; and but was not affected in the most refrangible 

in their relations to double refraction and rays. The same change was produced by 

reflection, the^ appear to agree with direct exposing it to a current of hvdroffen gas. 

light. An object illuminated by any of the The oxide of mercury from caloroeland wa- 

ny 9 i n the spectrum, is seen double through ter of potash, when exposed to the spectrum, 

iceland cr^'sUl, in the same manner aa if it waa not changed in the most refrangible 

bad been visible by white light. rava, but became red in the least refrangible. 

Under Calobic, wc have stated the pow* which must have been owing to the absorp« 

er of heating which the different coloured tion of oxygen. I'he violet rays produced 

ra)-* of the spectrum apparently possess, upon moistened red oxide of mercury, the 

Sir II. Rnglefield, and M. Berard, confirmed same effect as hydrogen gas. 
the results of Sir W. Herschel, with regard Dr. Wollaston found, that |^aiac, exposed 

to the progressive increase of calorific influ- to the violet ravs, passed rapidly from vellow 

ence from the violet to the red extremity of to green ; and MM. Gay-Lussac and The* 

the spectrum ; tmd they also found with him, nam applied to the same influence a gaseous 

that a calorific influence extended bevond mixture of hydrogen and chlorine, when ex- 

the limit of the red light, into the unillumi- plosion immediately took pUce. By placing 

nated space. M. Ilerard, however, obser- small bits of card, coated with moist hom- 

ved, that the maximum of effect wasm the silver, or little phials of those mixed gaaes^ 

listit, and not bejfnd it. This ingenious in the diffierent paru of the spectrum, M. 

pniloaopher made a pencil of the sunbeam Berard verified the former observations of 

pass across a prism of iceland spar. The di- the chemical power acc^uiring a maximum 

vision of the rays formed two tpectra^ which in the \'iolet ray, and existing even beyond 

pi^sented the same properties with the sin- it; but he also found, that by leavinr the 

gle spectrum. Both possessed the calorific tests a sufficient time in the indigo ana blue 

virtue in the same manner and degree. M. rays, a perceptible effect was produced upon 

Berard polarize<l a beam of light by refler- thorn. He concentrated by a leni all that 



violet j anil b> uiolber lent he cuUected the 
other half of the ipectrum, coniprehendini; 
the Nil. 1'hc bttcT formed the focu* of a 
vhitc tij;hl, «o hrilluint. llut the eye could 
aol endure it ; yet in two hours it produced 
no (enuble cliiini^nninuriateof wlvcr. On 
the contrM)-, the focus of llie other half of 
the ipectium, whoHlirhtuid heatwcrcfitl 
leu inleiue, bUckened the murialc in ten 
miniitei. I'hc invca(i|^tian« of DcJarochc 
■nabloui, in iKime meisiin.-, to reduce these 
diwinilar effects of liglitto 2 common piin- 
ciple. See Ciuiaic. 

In Mr Urande's Utc Bakerinn lecture on 
the compoution ind inalysis of em) sod oil 
Kue^ IhiB ingenious chemiai shows, that tlie 
light produced by these, or by oleliuit gaa, 
even when concentrated so u to produce a 
Bcnnble degree of lieat, occasioned no 
ohangeonthecolourof muriate of silver, nor 
onamixture of chlorineandliydrugi-n; while 
the liKht emitted by electrized clisrcoal, 
speedily alTects the muriate, caiiacs tJiese 
glues I* unite npidty, and Botnelimes willi 
explosion. The cuncentralcil light of the 
moon, like that of the gmit, produced no 
change. He concludes with statinr, that 
he found the photometer of Mr. Leslie in- 
effectual. He employed one filled with the 
Tipour of ether (renewable from a column 
of that fluid), which he found to be more 

The geiwral facta, siyi Sir H. Davy, of 
the refraction and effects of the Kdar beam, 
ofTer ananalopyiothe a^ncieaof electiici- 
^. In the voltaic circuit, thcmuimum of 
heat seem* to be at the positive pole, where 
till' powiT f>r cdmljimiif; \vM\ rivvjftii w 



Thia new branch of optical icirnc^ 
sprung from the ingenuity of Halus. It hw 
been since culiivuled chiefly by M. Km >■ 
France, and by Dr. Brewster in this king- 
dom. 1 am happy to observe, that Mr. 
Herschct has lately entered the liita under 
very favourable auspices. 

If 1 Bolar ray faU on the anterior anibce 
of an unsilvercd mirror plate, making an 
anifle with it of oj" 2.i', the ray will be re. 
fleeted in a ri^ht line, so that the angle of 
reflection will^c equal to the angle ^inci- 
dence. In any point of Its reflected path, 
receive it on another plane of sitnilar ghu^ 
it will sutler in gtincra) a second partial re- 
flection. But this reflection will vanish, or 
become null, if the second plate of glMS 
form an uigle of jJ" 25* with the fiist re- 
flected ray, and at the same time be tumci!, 
■o llial the second reflection ia made in > 
plane piTpemriciilar to that In which the 
first rellcciion ukcs plucc. For the sake of 
illustration, suppose that tlic plane of inci- 
dence of the ray on the first gla.<u, emncidei 
witlithe plane of the meridian, and that the 
reflccte<l ray ia vertical. Then, if we make 
the serond inclined plate revolve, it will 
turn around the rcflerted ray, forming al- 
ways witli i( the samp angle -, aiul the plane 
in which tlie second rcHection takes place, 
wdl necessarily be directed to*'ards the dif. 
ferent points of the horizon, in different 
azimuths. I'hli being arranged, the EoIIdw- 
ing phenomena will be observed. 
. When the second plane of reflectio* ii 
■Krecled in the meridian, and consequently 
coincides with the firat, the iutenuty of lite 
light reflected by the second glass 'u ttiU 




LIG LIG 

•ides ; but that it ih reflected, at least in part, depend on the nature of the forces which the 
whi'ii it lA [ircsciitod tu the glass byan\ two particles of the crystal exercise on them. 
otii(.-r'« ol i«H ii;)|)ris.tc* nidcs. Now it' we re- Sometimesthc i-O'cct of tliese forces is limit- 
ginl iIk* rA\ :is an iitfiiutcK rapid succession ed to the ahove pulunzaunn. or to tlie ar- 
of a jK'ites of liiniino:iH particles, the faces of r.in;'ing' all the particles of one ra). (Arullel 
the ra\ arc merely the siiccrhsixc fuces <if to each other, so that the irlioinulof^us faces 
thene particles. U'e nuisl hence cundnde, are turned towards the same parts of space, 
that these p:irticles possess faces endowed When this d'sposition occurs, the luminous 
with «litferent ptixsicai pitiptTties, and hat molecules preserve it, in the whole extent 
in the present circuni.stunce, tlie first reflec- of thecr> stid, and cx|^fecnce no more niove- 
tinii huM turned towards the same sides of ment around ilieir centre of graMty. But 
space, similar faces, or facts efiuullx endow ed there exists other cases, in which the mole- 
at least with the pn>peity under considera- rules that tr.iverse the crystal are not fixed 
tion. It is hiM arrang'enK'nt of it*> molecules in an\ e<mstant poMtioii. During the time 
vhich Mains named the /•'/'<< r/r.i/io/i oi light, ot their passage, they oscillate round their 
mssimilating the etlm of the first glass to centreof gravity, with velocities and accord- 
that of a magnetic har, wliie!i \\ouhl uirn a ing to periofls,' whicti may be calculated, 
■ene-* of magneiic necdle!», all in the same Lastly, the} sometimes revolve round their 
direction. own axes, with an uninterrupted moveipent 
lliiherto we have supposed that the ray, ol nitation. The former is called ^W po- 
whether inciden: <ir reflect e«l, formed with larizaiion the latter moTra/;/^. 
the iwo mirror plates, an angle of .»j^ 2b' \ In the iMiil. Tmns. for 1K13, we have the 
fur i is oiil\ under this angle that the |}|ie- first of a series of ven interesting papers on 
nnmenon IS complete. Without ctianging polari/e<l lightby Dr. Hrewster. This relates 
the inclination of the my to the first plate, chiefl to some curious [UfipertieH of agate. 
if we var\ never so little the inclination of The plate of agate which he emnhned, wan 
the second, the in ensit\ of < he reflected light bounded by parallel faces, was about the fif- 
is no longer luill in an\ a/iiniith, but it be- teentli of an inch thick, and was cut in'o a 
conu'H the feeblest possible in tlie prime Mir- j>lane, perpendicular to the laminx, of which 
tical, in uhie!) it was forMierIx null. it w s composed. When the image of a 
Similar [iiu'iumieiia in:i\ l)e pro<luced by taper reflected frcnn water at an angle of 
substituting for tlie iniiTor ^rhts^rs polished 5J^ 4.V, sous to ac;[uire the property dis- 
plates, fornieil for the gre:iter piiii ot trans- co.erecl b\ Mains, was viewed thnnigh the 
parent bodies I'lie two plain s ot leHection plate of agate, so as to have its laminx pa- 
must alwaxs remain reeiangiilar, but the} ndlel to the plane of reflection, the flame 
mus be presented to the luminous r:i\, at appeau'd perfecth distinct, but when the 
different angles, acrouiiiig I o their naliire. agate was turned round, so that its laminc 
Generailx, all polished surf.iccs ha\e the bicanu perpendicular to the plane of reflec- 
property of thus polari/ing, more or less tion, the ligiit w hicli foniiecl the image of 
€onipletel\, the liglu which tiiex reflect iin- the taper sufl'ere'l total reflection, and not 
derciTi.un ineuU nces; biittlu'ie is for each on-- im\ of i penutruted the agate. Jfa ray 
ef them a particular iiiei«kuee, in wliieh the of light incident upon one [)iate of agate is 
polari/.ation it impresses is most eoinplete, roC(.i\ed. after transmiKsion, upon another 
anil tor a great iiianv, it amounts to the plate of the same s ibstance, hu\ ing its lami- 
whole of the reflect iil li^ht. n.r parallel lo those of the former, the light 
When a rax of I ght has recei\«'d polari- will fiiul an eas\ passage through the second 
zatioti in a certain direeiioii. by . ht- proei ssts plate; but if the Sectuul i)late has its laminx 
now des.-riSed, it carri«'s w it h it tliis [U'liperty perpendicular to those of the first, the Hglit 
into space, preservin;r.t without pcivt p ibtc will be wholly reflecied, and the luminous 
alter.ition, w lien w e iu:ike it trax er.se jieri-cn- object xvill cease lo be xisible. 
die ilarlx a consldendih- mass of air xxu er. In a second important communication lA 
or aiix substaiu'e p<iS.esse.l of single refrae- LSI 1 on the afl'eciions of light transmitted 
tion. Ilui the sul>s a'icis wliicli exercise thn)ugh cry stalli/ed bodies, af'er suggesting 
double refraction, in gem r.d al ertlie polari- t'lat iliecultixationofthisdepartmentofphy- 
latioii of the rax, an I iu>!)aretrlv in a stid- s cs max enable us to explain the forms and 
den manner, and coiumuiiieHte to it a new hI ructu re r)fcrxstalli/ed bodies, a prediction 
polan/atioii of the s:ime nature, but in auo- which he himself has since happily fulfilled, 
tlier direction. It is tmly in certain tlrec- the D«»ctor slates, that if the light polarized 
tionsotihe princi]>al section, tliat tlie ray bx agate, is iiie<dent at a ])articular angle 
can escape til is d.-tinrbing force. The fol- upon anx transparent biMly. so that the plane 
lowing may be re^urded as tlie most gene- ot reflection is perpenilicular to the laminx 
ral view of tilts subjeei. of the agate, it will e tperienre a total r^rac- 
W hen the particles of li'dit pass through tinn ,- if it is transmitted through another 
a cr\ stalli/ed bodx, endowed with double pla'e ot* agate, having its laminx St right 
refraction, they cxjieru ;ice <iilierent moxe- an.les to those of the plate by which the 
mcnts round their centre of gravitv, which liglit is poluri/cd, it will suffer total rr;/fcc- 

VoL. II. * '::u 



tliit CTolred from the attritiaD of piecta af 
qumrU. evcD under wfttcr. 

:i. Uonileniulion uid cipwuian. If at- 
■iKMphcnC lir or oxyyrn lie wtjilrnl} t 

EKHTcl in 1 kIu* ■!r"<i|r<< or if* K^*'" ball, 
Ikd with (lie latter, be KKldettljr brake m 
flub of liflil iaiiutaittl^ peRCnrd. 
T air whieli has becB beabri 
Pihrcnheit, and which ■ ib 
, be niadr tj " "' 
>nh, Ut: it HI 

them the power of i__ 

igbt. fbc bnjliaat fliuno eihibilicd m 
uumiiiKofclurcMlandphOTphonu ' — ^ 
intbe urtick Cu«ai.*T oi, to be n 
i^iliunurihE>i>lulparudc«iif ihc 
At a crruiii clnaiiun of (enipri>'u 
ttUU" Viia. all •"lid bod'm bc(iB to nia 
out lijfht. 'I'lir Uii'e effect ii |««lu««4 ■ 
vocB* by tniiimiuinir foltaie eleoUwrtf 
throng a neullic Uirc. To tluaaaMM^ 
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Sulptiate of tyar^tes, 



m\*ame» of the J^tineralt, 



fttruntitcs, 
lead, 



Anhytlritc, 
Sodalite, 
Bitter spar. 
Red silver ore, 
Bar^'Strontianitey 
Ar^niatc of lead, 
Spheiip, 
Tremolite, 
iMica, 
-^ trom Waygatz, 



Titanium sand, 

liomstono, 

Tabic spar, Do^natska, 

Lapit lazuli, 

Spodumene, 

Titanite, 

tC.\ aiiitc, 

Cabmine, 

Augitc, 

Pculitc, 

Abcstus, rigpd, 

IDatholite, 

t-oriindum, 

Anatasc, 

Tunystate of lIiDC, 

Quart z, 

Amcthvst, 

Obsidian, 

Uesotype from Auvcrgnc, 

'lilaisy actinolite, 

liiubv silver, 

■Muriate of silver, ^ 

jC:arboiiate of copper, 

lireen tclfrsie, 



Colmir of the mitierala. 



Yellow, 
hlaie colour. 
Bluish, 

Transparent, 

Keddish, 

Dark green. 

Yellowish, 

Keel, 

Mhite, 

Yellow ish, 

Yellow, 

Whitish, 

(irecnish, 

Hlack, 

Brown, 

Black, 

Gray, 

Whitish, 

Blue, 

(ireenish. 

Reddish, 

Yellowish-white, 

Bn)wn, 

lireen, 

Keddish tinge, 

I'ransparent, 
Brown, 
Dark, 
Yellowish-white, 



The phosphorescence 
of these nine miuerals 
wa» obsened in the 
pistol barrel. 



Coluur and Intensity of the 
Ught, 

Pale lijrht. 
Pale light, 
A fragment shone prett} 

bright, 
Fumi and by fits. 
Faint light, 
I'retty bright. 

Faint white, | 

Preity bright, but flitting, 
Fuint', 

Bright white. 
Bright w hite, 
Reildish-ycllow, 
Whitish, 
U'hite specks. 
Pretty bright. 
Feeble specks, 
Ycllowisii, 
Yellowish, 
Faint, 
Faint, 

Kxtrcmcly faint. 
Bluish, 
Faint, 

Pretty bright. 
Blue and very bright, 
Pretty bright. 
Bright, 
Bright, 
Ucddish-yellow, 

'rilt. like a burning coal, 
Ver>' faint, 
Faiiit, 

Pretty bright ; dirty blue, 
N'crv faint. 
Little specks 
Rather bright. 
Blue, 
>ery faint, 
i'ale blue, & pretty bright 



'The phosphorescence ofanatase isentin'- 
k (tifierent fi-oni that of the o.her minerals. 
It appears suddenly like a flame, and is soon 
o^cr. Dr. Bn-wver found, in opposition to 
what Mr. M edgwocxi had star eel, that ex- 
posure of grceu fluor spar to the heat ol' a 
amnion fire in a crucible for half an hour, 
entirely ileprived it of pliosphonrsccnce. 
Tlniugh he placed one fragment for several 
>la\Rin the beams of a summer sun, and even 
reposed it totlie bright light near the focus 
«if a burning glass, he could not sMCcee<l in 
olitaming from it the slightest indicaticm of 
{tlicRiphoresccnce. l*he light emitted in 
<^inbuttiofi belongs to the same head. The 
phosphoric light of minerals has the same 
pmperties as the direct liglit of the sun, ac- 
oordinip to Dr. Brewster. 

4. I'igtit emitted from bodies in conse- 
(|uence of the action of extraneous light. 
To this section we refer solar pliosi)hori. 
Tbe monX powerful of tkote is the artificiaf 



compound of Canton. If we mix three 
parts of calcined o\ ster shells in powder* 
with one of flowers ofsi.lphur, and ramming 
the mixture into a crucible, ignite it for halt 
an hour, we shall find, thai the bright parts 
will, ofi exposure to tlie sunbeam, or to the 
coinnion <l:i\ light or to an electrical expl(H 
sion, acipiire the faculty of shining in the 
dark, so as to illuminate the dial of a watch, 
and make its figures legible. It willjndccd. 
after a while, eease to shine ; but if we keep 
the powder in a well corked phial, a new 
exposure io the sunbeam will restore the 
luminescence (Hstcr shell.^, stratified with 
sulphur, in a cnirlblr, ami ignited, >ield a 
more powerful pliosphore.*ccnt substance 
than the powder. It also must be kept in % 
close phial. When the electric «jischargc 
is transmitted along the surfaces of certain 
bodies, or a little abore them, a somewhat 
* durable phosphorescence is occasioned, 
which probably belongs to thb division. 
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shaJ] add here, that in prepiiringf the bleach- tlie soluble matters by iinitinjr to their car* 

in^ |ii)wdcr, culrinccl nia);iicsian liiiu'stonc brm and owji^cn so :i^ to l)c(*niiu> mild iinie* 

«otild be an frxccUcnt siibHiitiiteforcoinnion orii conibiiies wiili tlu- sol : I) 1c mutters, and 

Lnie : and it iiia\ be hail uhundantU troin forms com;>(>i:ii« is liavi mi* Icsb attract ion tor 

many distr'.rtH both ofEny^lund uni Ireluiul. water tli;m the puvc ^(.-;;:it:i*)Ic subsiance. 
Scutlund rtccnis to possess little ut' it. Sec The case is llu* sanie wit rcspcrt tomost 

Ilu oMi« .. animal niuiuircs; but ilic o])Ci'ation of the 

The most important applications of lime lime is diilcri'iii in dinV-rcnt cases, and de- 
are to ap^ric.dture and building'; on wliich pcnds upon the nut uic of the animal matter. 
subjects "^ir II. Davy has ^ven some e\ceU I.ime forn:s a kind of insoluble soap with 
knt observations. oil> niuttcis, and tlii'M pfradiiall\ decomposes 

Quicklime in its pure state, whether in tliem b\ scpanitin)^ irom them oxygen and 

powder, or diss(dved in water, is injurious to cariion. It cnmltines likewise with the ani- 

fiUnts. Cirast is killed by watering i( with mal ucids. and pr(if>a:ily assist their decom- 

ime-ua^cr. Hut lime in its state of combi- posititm b,\ abst met in^^ carbonaceous matter 

nation with carbonic acid, is a usi-f'il in^re- from them combined with ox^f^en; and 

dicnt in soils. Calearcons earth is found in conscfiueiiib it must render them less iiulri- 

tho ashes of the greater number of plants ; tive. It tends to diminish likewise the nu- 

and exposed o the air, lime cannot lon^r triiive powers of albumen from the same 

continue caustic, but soon becomes united causes; and always destroys, to a certain 

tti carbonic acid. extent, the etlicacy of animal manures, 

W ben lime, whether freshlx burnt or either h^ coiniiininj^ with certam of their 

slacked, is mixed with an\ moist librous elements, or by •giving" to them new airanp^c- 

vij:fc:tab!e matter, thiMi- is a stitni]^ action nu uts. Lime should never be appl'.ed with 

Lctui en the lime an<l the vej^etable mattc-r, aniiiial manures, unless they aie too rich. or 

ar,«* thf\ frirm a kind of compost tojjelher, tor the purpose of preventinR-mixious cfflu- 

ofv\!iicli a ]iart is usually sol-.blc in water. \ia. It is injurious when mixed with any 

\\\ th '. k ml of op( ration, linu! remlers common duiii;, and tends to render the ex- 

r.utor, wliirh >*as lu.ton- eoniparati\ely in- tractive matter nsoluble. 
cr*.. ntiiritne; and as ciiarcoal andoxx^eii In those cases in which fermentation is 

ahound in a-1 m ^etahle n.atters, ii becomes tiseful ut produce nutriment from ve^^table 

at the same time con\ertcd into carbonate subs'aures. linu^ is always eflicacious, as 

of iMi-e. with taniuTN* l»ark. 

Milil lirTic, powdered limi stone, niarls. or The subjeci oftheapplic.itionofthe mag- 
chilk<*, have no action oft)i:s kind upon ncsian liniestcnie is oni' of f^re.it interest. 
Tciri-' able mall c*T : b) their anion they pre- Ma^rnesia has a nmch w eaker attraction 
xcfi'tiie tfj«) nij'lii il( ("rnipi»ilion of sub- for carbonic arid than linu*, and will rentaiii 
i*:i-.t'.> alre.i;l\ dis!»<'hid; but tlu\ have no in the >'aU' of <'aus:ic or calcined nwi^fnesia 
t'.i.iicr.c\ to fovm wtluhle matters. for man \ monll •», ihv)U|:'h exposed to the 
I: is obvious from tlie.se circumstances, air. Anil a^ liwi;^'* as an;, caustic lime n"maln.'», 
:!.3' the opera' :«>n (»f i|uickrm<e, anil marl the maj^fius.a cannot he combined witli car- 
(rrl. .Ik,(le)><. niisuponprinei;/les.iiio^e:her bonic acid, for lime iiistanth attracts car- 
<; •;• rent. Q lirklime, in the act oi' l>i'<'oui- bon!c ar.itl from iiiai;;nesia. 
ir\f[ niild, prejKires soluble out («f insoluble Wlu'u a inai;iu-iaii limestone is burnt, the 
Uii'ter. nia • lu-.'a Is im prl\ ed oi" carbonic acid much 
h !S'!i)nn this circumstance tha' :he f)])e- sooner th:in 'he lime; and if there iH not 
r\V'in of I. nil- in the pn'|iaratiou f»r \\\i- at much x i iifelahle or animal matter in the soil 
rr-is ili-},ei!ils: .md ithelVicu-) in fi ilili/iuj^ to s-ippK, b;, its dec«imposition, carbonic 
p»ru'i-, ami in briuji'njf into a sate (/fcjilti- a«''l, tlie inai^-ui s"a wiil renmin for a lonjf 
xjtioii all sriijs a!)oundin)( in li:ird roots ur whih- in tti<- causi'.r s::it(>; and in ibis state 
'lr\ HS:e>., <ir inert ve-^etable ma'ter, acts a; a jjf)is';n t<i ceitain vef^'ctablcH. And 
The solution of the (piestion, whether that ni. in- :iia..'.iii-*ia.i lime may be usetl upon 
<;:i';ck!ime onj^bt to be a[iplicd to a soil, de- rii:h so'tU, s. ems^ be owin^^ttjthc circum- 
;.i*nds ujioii the tjuantitv of inert \e^felable staiMi , I'n i! the* nec<;mpo<.ition of the ma- 
nutter tha' it contains. The solution of the nure in ihoni supplies caibonic acid, flu' 
•I'U'V.irm, wbetlicr niarl, mild lime, fir [>ow- ma^iurs'.a in its mild s:a*e, /. *■. fully com- 
^Ired Inneslone, ouj^lit to be applied tie- bine! wi'h rarhrmic ac'd, seems to be al- 
p'-nrls u;:f>u the tpiantil} of calcareous mat- wa\«* a usef..l c-onstituent of soils. 
liT u!r( jkily ill the soil. All soils are improv- The I.i/an! Downs u hich contain map^nc- 
fil hv mild lime, aiul ultimate^ Iv quick- sian ea»lli. bear a short and creen kctass, 
linic. which do not ei^Vrvesce witli acids; which {'eedsshiep prodnciiiff excellent mnt- 
an«l samN more thanchos. ton: and th«' ruliiva'eil parts are amonpfst 
When a soil, deficient in ralcircous mat- the bes! corn lands in the county of Corn- 
ttr, Cf*fr:ii'is much ftluhU- \ ei^etable manure, wall. 

the application of quicklime should al wax h 11 is obvious, from what has been .said, 

be avoided ; as it either tcndb to decompose thai lime fi'om the magncsian limestone may 
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•n fflowifigr coali. Infiinble. EfferveMet of the former metal being situated in Iim» 
«i:h acids. It is :& pure carbonate of lime, stone. When it i» so bard as to take a po« 
li occurs in beds in granite, gneiss, &c. and lisb, it is worked as a niarbie, under tbe 
rarel^^^ in secondary rocks. It is found in all name of shell, or /umoccr/ a marble. It 
the ^Tcat ranges uf riiniti vc rocks in Ktiropc. abounds in the sandstone and coal fornuu 
Panan marble, Pciiit- licmurble, the Marmo tions, both in acotland and England; and 
Greco, the white marble of i^uni, ot Carrara, in Ireland it is a very abundant mineml in 
and of Mount llune tns, the translticeni all the districts, where cla> -slate and red- 
white nrnrbicufstaiuarics, and Hexible white sandstone occur. The Florentine marble. 
Burble, are the cliief of t lie white marbles or nun marble, is a compact hmcstone. 
wnich t:ie ancients used for sculpture* and Scon at a distance, slabs of lius stone resem- 
architccturc. I'lic md anticjne marble, Kc/sso ble dni wings done in bistre, 
aniico of the Italians, and Kg,\ptiun of the 2. Jllue Vesuvian hmcstone. Colour 
ancients; the Vcrdc antico. an indctemii dark bhiishgnv, pail iy veined with white. 
Bate mixture of H bile mai-hle and green scr- Kolled and uneven on' the surface. Frac- 
pentinc; \e!low anucpie mari)ic ; the an- ture fine earthy. Opaque. Utreak v.hite. 
tJ4'ieCipolinmai ble, marked uithgrc-en-co. Semi-hard in a* low degree. Feels htavy. 
loured zones caused b\ talc or chlorite ; Jts constituents ai>e, lime 58, carbouic acid 
and African breccia marble, arc the princi- -tt.o, water sonteuhat ainmoniacal 11, mag- 
pal coloitred marbles of Hie ancients. The ncsia u.5, oxide of iron u.2j, carbon u.2a, 
Scoltikh marbles are, the red and wli.le Ti- and s.hca 1.25. — A'iapt^th, it is found in 
ree, the Ibrnier of wh.c!) contains horn- loose masses amouji; unaltered ejected mi* 
blende, sahlite, mica, and green earii; the nerals, in tin- nei||^lib our hood ot Vesuvius, 
lona marble, harder than most others, con- in mosaic work, it is used for representing 
iisiin|f of Hmestoiie and tremoliie, or occa- thesk\. 

sionaljy a dniomi'.e; the Skye marble; the 3. Hoestone. Colours brown and gray. 

Assynt in Siithcrland, introduced into com- Massive, and in disiinct concretions, uhich 

Derce b> Mr. .loplin of (iateshead. It is ai-e round granular. Dull. Opaque. Frao- 

vhitc and gray, of various shades. The ture of the mans round gRinuior. Approach* 

fiicntilt marble; the lialachulish ; the iiig to s«)ft. Hrittle. sp. ^r. S.6 to 2.68. 

Boyne; the lllairguwrie ; and the i^lena- It dissoUcs with eflervescenee in acids. It 

ron. Hitherto but few marbles of granular occurs along wiih red-saudstone and tiof 

luliated lintestone have been quarried in hmestonc. in Kngland this rock is called 

England. The J/v/ia mnrhh is not unlike Hath-stone, Ketton-stone, Fortland^tonet 

Ttr^ undco. The black marbles of Ireland, and Oolite. It extends, with but little in* 

low so generally used b architects, are terruption, from Somersetshire to the banks 

LuculUtes. I'lie Tore en, in the county of ol the 1 lumber in Lincolnshire. Jt is used 

WaieHbrd, is a fine variegated sort ; and a in ai-chitecture, but it is porous, and apt to 

Cy marble heautifullx chmded with m hite, moulder away, ai is si-en in the ornamental 

been found near Kilcnnnp, in the same work of the Chapel of Henry VIII. 

county. At Louf^hlou^lier in Tipperar) , a Jd Sub-species. Ch:dk, which see. 

fine purple marble is found. The county 4ih. Agaric mineral, or rock-milk. Co* 

of Kerry aflbrds several variegated marbles, lour white. In cruets or tuberose piecea. 

Of the continental marbles a good account Dull. Composed of fine dusty particles, 

is given by Professor Jameson, J\tifunuh:;;u, Soils strongly. Feels meagre. Adheres 

rol. ii. p. 5o2. slightly to the tongue. Light, almost super* 

2d Sub-species. Compact limestone ; of nataiit. It dissolves in muriatic acid with 

vhich there are three kinds, common com- eHorvescence, being a pure carbonate ol 

pact limestone, blue Vesuvian limestone, lime. It is found on the north side of 0»- 

and mestone. ford, between the Isis and the Cherwek» 

Common compact limestone has usuidly and near Chipping Norton; as alio in the 

a fp^y colour, with coloured delineations, fissures of limestone caves on the Con;i- 

llsHSive. corroded, ami in \arious extrane- nent. It is formed by the attriction of uft- 

oiisshaiYes. Dull. Fracture fine splintery, ter on limc^tone rocks. 

Translucent on the edges. Softer than the 5th Sub-speries Fibrous limestmie; of 

preceding sub-species. Kasily frangible, which there are • wo kinds, satin-spar, or iie 

Streak gray ish-M hite. Sp. gr] 2.6 to '2.7. common fibrous; and fibrous calc-smter. 

It effervesces with .ic if Is. and bums into Satin-Mpar. \l' hite of various shades. Vas* 

quickhme. It is a carbonate of lime, with si\e, and in distinct fibrous concretitns. 

Tsriable and generally mintttc proportions Lustre glistening and pearly ; ftaffmenU 

af silica, alumina, in>n, magnesia, and man- splinter}- ; feebly transhicent; ashardascal- 

fanesc. It occurs principally in secondary careous spar; easily frangible; sp.gr. 2.7. 

Hirnutions, along with sandstone, g\-psiim. Its constituents arc, lime 50.8, carbonio 

and coal. Many animal petrifactions, and acid 47.6 ^ Stromeycr says it contains «ome 

some vegetable, arc found in it. It is rich per cents of gypsum. It occurs in thin lay 

is ores mlrvl and /inc : the Rngli^h mine* crs rn clny.^a^r at Al^stonc-mwor m €iTmJ 
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in t1ic ctial fnrmMlons uf Scotland uiul Kng- in miitiatic ackl : ovLipuralcit t>ic sniiitlon to 

land. Jrjiicssi (li»iilvi:il in ualvri si'|.ai:it<.-it the 

12tli Siib-spcrici. nitiiminmw nmrl-sUlo. silicu i ami adilvil r^'.licr nifire ni>l|ilii.nc jcid 

Col'Hir f;ni_\]>'1i-lilii:k. Ma'Aivr, mid Ik- limn wurimiiulciii 1<> iliu liiiruck. The 

ili>cmlvu>ihini|iii')>->ioiisii;li>lii-!iiiiul|>lHiiU. Mdjiliiti: iiii>tiriii''in'H«);<it r'>ilul'li> siiUiiioii 

Li»(rt;';li'>trmng'. l-'iaciiin: slaly. Oiiujui:. in water aiiiUikratiim. Tliu liifiiiil wan itavr 

sliiniii];>rii.ak- tiii'- ^kIiIi-. Friii|CiI>Ic. r(iiicciiirii.ii:dliyuvu|iurutiniiiiieviii'111iL-cs- 

^p.t^'••''^■ ItiKiiiliulii'i'Mvlioiiaicdliiiiii:, rcsi <if iii'iriatii': arid. 11 waHiiirii supi-rsa* 

«iibalbiinii:>i, iriiii,iiiidlutunM;n. Itocciiis tiiratcd villi cirlHiiialL- nf amniiJiia, wliicli 

in Hctctt linicxliiiic. Ii fn'qiimliy conlaiin ilirun- ilitnii tht alumina and lliv otiilr nt 

rn]in'iHi<i iiiiinrds, iwiririi'd Ti-ihcii, aiiil IibmU inin. TIil- liltiTL-d liiiiiUl «a.H i-va|M>nii:il tu 

r^iijiii'>ut'KOI'<''S'-"""*'^l'''"'*- It fliuniult (lrj-nu»4,aiiilthL'n'iiiliic u-asii,iiiti:>1,ii>drive 

lii'.tio lluit/}^bii]fi:. — ^jBii'wit.' nil' tliv utiimiHiiical iHi)]ihate and miirialc. 

l.m- tT\<-rin\. A clii-niical Icmi, in (une 'I'Iil- rtMnaimU-r was diiuutlvi- J in wateT. mhI 
ladanci-s m iii)n\inuii4 villi (iii; u'liril ,/inf «ni Indmwiljiliiirct of unittuinui wm addvtl tu 
iniiiliLra w'ltli iliu A'tinl it-luiHiirtmi; and ibfiKiiiiiinnloiuipamultic nuuifrancsc. Re- 
in otlitTt a;,'a>ii vitlitlu- u unl ini'n»*<..i. iii|r nuw tilicrud, enkni)nti.tl, and i^icJ.it 

* l.tttriiiiTt. i'ci.-L'iLURir.' wan pnrc aiilpliatc of litliia, Jhim wbicb he 
l,i4iiiR«r I'Ln-n. hiv hiui-i. oliiaincdUiuMrliuiiatu by adding aretatc of 

• LiTHii. A lu-u' allL;ili. It was iIii<co> liami-ii, aiHl lU-nniiiKHiin^tlicrcsultiiigace- 
vcrc'l a\ M. ArlWi'ilHiin. k tiniii|[i'lH-niikl oT taii'-nfrnlilaliyaTcilbcai, 

^.rna: niLTJ*. i'iii|>lii>id in ttli' taliiiraTiiry uf 1'lu' fiM iallii: nMCcui of M. Vaiiqurlin, 
n. Ili-iv.ilii:s. It Ha.1 I'diiiiil in a mitiL-Ril andisiaiilb tin.- •uiiipltTof llii: 1»u. Tbc 
;ro-ii lii'^ ini'io ol I'lcli. in SwliUtii, calb'd mint CdiiipluU- uCCiHim, liuu'cvur, wliich we 
' 'M'l.v, by M' U' Viiiliuda, Hliiilit^i itiitiii- bain iif litbiaand ha ciinipiiiir.d!i. wilial of 
'^-iii-ilii-d It. nirll ll-itvikiiiiinHlnlid by llr. (>ini-lin. Il<- luul ilii- bciulit iiub:<^ of 
i..itaii: (li-i:'n<iii. ihiiltbuliuiiii uflbiN alka- HI. \ aiiipidiiA icn alili- rvwarclkt, pub< 
r. > ^ till '.d. CiKlilrbtlii: luiiiic id liiAium li.Jii-(lin tlit- ,I,ih. ih- I'biae H J'tui. tu. 
' u 'tkiii ^imi' Vir. Dr. (liiiclin'i nu'iiinir i» iwiMled in 

llrr.'i li«-> ^'ivcs lUv folliiu'in^' ^liii|it.' [ini- lUr Ii3d \a\ntM- uf tiiUH i^'< JhhuIiii. 
tcita^ uu-i t'oi'li'liia ill iiiiiit'i';il->; — I'liiisiii- liiliia bat a tun- tlurp burning 

Al.-Jn'>>il>* uf lliiMiiiiit rji. iliu >i/i' uf a liibl''. Il di-strrn-i 'bv ciilicli: (i( llic tnngilC, 
:.'n'> Ueiti, i<i tiibu lu.iliil uilEi aMiuJIcx- likr piita<Ji. I> dx-s >inl diuulvi- u illi ifreat 
'iMof Hj'bi. •■inl'"""' i'I="'"'""''»''''y t":icil"J inwatiT, uuilapjH'aiNnniHilwmncb 
i l<lu>.pipL' t'Tii c^iit,>lt' ul ininiilci. Tbn nmn: Miliibic in liut tlua ir. culd natur. In 
^•iinc iidvC'nu;>uti'l. !lii2 vvIj libi-ra'i'n tbu 'tlilb ritiiiTi it bat an wilu^' witli lime. 
Iiihia.anil iIiu'l-vci-.'- 'it' a'kjli prisirnliiif II,- jt in undivd during iii>^lutii»i in ualcr. 
The uliuKr P.^--\'\ HI I>>i4 ti inpunitiirc, it Mb(-iii:tp»sc<llu Ibc aii, il dues not at- 
^TiaJim-crttiLluil, aiidMir]>ii,iiiIsili>'iU'. truM niiti-.ii>ro, luit alwurbs carbonic acid, 
c'liiio-til u.iii' rjl. I lpl ;';iri 'tl ibc pla':. uiiil litriiiin.'s opaipiv. nlii-n cipoied foe 
r .1. mar lu ilr. f'^i.'! alk -li bictHix > nf a an b-nir tn a wbiti> h-al in a cnvcred ptati- 
lUt Lulmir, uliiili is iimih- iiiliin.-, ■■nd niiiiirntrildo.iiibnlk diHTiii..' appeartabe 
-■iruaiN fiieraltni.:! ■■•iirOi', ill i.nii.'ir.i'iii dtininiiliirl; limit ha!i alisorbud a quantity 

I .;-l,„rtMi.i""«.-li:!'""';nl" """ i.f. 11 i™l.'m;,-.rK!. 

I nii'lj-i'iniiflliti pln'li.'iniiliHdi'.'); ■'ik<:ii'.>' " )l iV-rilvi-i I'lilv in smull •{iiantilv in al- 

' Uii'.aJii lli. alkJi. '«:l '•';!' ;-r.Hi':.»il.-.i-.TU r<,U.d i.f it,.: spi-.-llic ^^raviiy u.HJ. ' M'btn 

•.i-n,.'-al iiiiii-'ir'H i^' ..!. '>'.'!i : 'v;ii<'! li'liia. u'r'tb »!i'i>]igl i>aildc(ll'>anu'[u<;i)i|-i«ibiti(ill 

I-^b!, .1-1 ■!■ I ii;i!:,.!..-iniiiu <4btli;»inaui-llM<(pp.<l pliiaLnucbantC 

r'l'lic ll^ii.-i, II :l ' ' ' '-' r. lull i.ii.i. Lihcijiliui- at fust) bill after '^nnc IxHin 

-|> |.];,. , , I : w:i ;..!!i': -ii:'!'.!-:.-, ilie tiiliiap:ci-!pilali-sin tlwstalcuf a while 

1 i-'iiini"i !■■ 'p'l'.'i'i '! !» lii«ir;i; pi-ixiiK l.iil.ia iiiiiii^'* niili siiltihiir. accorilinfr to 

'iJip.ilaHii;d!'«n%;nKi!KM'.l;..i-jii.!..iiri:.!ic Va>n|ii. 11". Mil[.lint.i (ifUihia l.a« avi-llow 

;-il cvaii'.-j^n;r".J;>"«-*. i.nd ■ri^t-sin^' c.il.inr. ill--iil\.-^ n ulili in «»UT, and i» ilc- 

iiiliuiiol. Tin- iii.i.-i'.1i- ..I" l.-lvi. i-'i-^ •■ !■<"■■! !■> jdLisiii lb.-saiiiuwayailh<: 

'.-rii4"!"I'j ill tliatlliii-!. 1^1:>l.■:l>lli>, iniil-! mli- laikal^M-s-ljibnren. 

tlir'iihcr --idiB rLUiuii'. Hy ;i -i.C'iiid lv:l- l'l»n]iliorus dt:r'mipj<s<-s water wilh tho 

tdBirttrtlTliUM-, ibiiiin-la-vii-.fili ■•..U iili. .|>!i<.ni- ullii a inbuion of unuMk Utliia 

nn- cbara. iiTmtir h llf altl'. ti i lay in vai.-r, |.l.<..pliiir.tiid bjctniK.n ff.^* '» 

«nilvli'-U.t»m|>i>i'-(lbycanimijKi..-;i».-:'i ili-«-ii^Tii^-it, wliUh cjlilivs lira «ben it 

Md'ilic c.irlxuiati! ilius jiiiirui. •'. «hcu cuim dintiMlu: air. 

Inatcil with liim-, viehU uul* Jit'..la. llr. ,\' .i'. til i\l/itnir ft/i.;,'.i.i ftirmi small prifc 

tniil.ufiMi-d pi^taliiu Willi livu ti.ucs 'Us nialinrn'italsIiaiinK'i SU'xMiialuriuitrci 

«i'>i.'!it of niiRituiifbanti-t,at auliilcbeiit, s<niictiini:s contiinitiii^ pnlty liiiii;, buinar. 

■uia'i.latiniimmidMi:! iliirr«t.-il 'li- mam 'u-. •.j>-\-<. \V1)cuu\|>l'k'J ii> t'l': air.tltcy 

v'.r, II. -■'1 
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fiau,' and if it ii eumined by m priim of 
Iceland cijslal, turned round in the hand of 
the observer, it will vanith and reappear in 
every quadmat of its circidar motion. The 
]>CDciI ofrayito which thii remurkible pn>- 

fiert> is comiaunicaled. ii surrounded by ■ 
iir^ nuuu of nebuloua light, which extends 
about 7° 3iy In len^h, and 1 " 7' in bn-adib 
on each aide of the brij^ht imn^. This ne- 
bulous llpfht never vaniilicd uith the brigbt 
image which it enclosed, but was obtioualy 
•fleeted wilii]tsdift'ercntclian|;es,incrt;ssini; 
innusiiitudcaslhebrigbt ima^ju diminished, 
sud diminishing as the bright image rvKaiii. 
ed iuluatre. Light polarized by tiieiii;ate, 
or b) any other means, la deputariied, or 
partly reaiored t'> ils <>riginal stale, by being 
transmitted in a panictilar direction tliroii^li 
aplateot mica, oranyothi-'rcrviiallized body. 



beams are auiipuard to penetrate, and com- 
bine with, the dilicrcnt forms of terrestrial 
matter. Hut we learn from Scripture, lliat 
light pre-existed befiirc this himinary, and 
tliat it* subsequent condensation in hit orb, 
was a particular act of Almighty Power. 
I'he p]io^horeH:cnce of minerals, buried 
■incc the nrigin of things in the bon'els of 
tlie earth, coincides -ilricliy with tbe Mosaic 
account of the creation ^Ve shall therefore 
regard light, the tirst-bom I'lemcntofCliaos, 
aa an indcpendenl essence, universally din- 
tribute dtbmugli the mineral, vegetable, and 
animal world, capable of being disengaged 
from its latent state by various nature utd 
artificial operations. These arc 

1. Friction. 

To this head, belong electrical light. 
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that evolTcd From the attrition of piecei ef 
quarts, even under water. 

2. Condensation and eipannon. If st- 
motpheric air or oxygen be siiddenlj com, 
pressed in a glass syringe, or if a giaas bllL 
filled with the latter, be suddeidy broke m 
VQCTin, a flasli of light is instantly perceived. 

.>. Heat. If air which liai been heated 
up to 9(W* of Kahrcnheii, and which a in 
itself obscure, be made to fall on pieces 
of nielal, earth, &c. it will fjicedil} cnm- 
municatc to them the power of raitiatiiig 
light. The brilliant flame exhibited in the 
biimiiigof chircoalaiid phonphotiia, ii ■ho«B 
in Ibe article Cuhblbt oi, to be merely the 
ignition of the solid particles of ibeic bodies. 
At a certain cltkatiun of tcmperaluru, about 
aw Vihr. all solid bodies begin to giia 
out light. The same tflecl is produced a 
vaeiia by trausniitung voltaic electricity 
thtoiigli a metallic wire. I'o this section, 
we niiiiit alKo refer the phosphorescence of 
niiner.ils. This curious jihunomcnun seems 
to have been first described by Benvciiuta 
Clelliiii, in bis Treatise on JcwcUrrv, pub- 
lisbeil near tlie beginning uf the l^lb cen- 
tury. In the year 16CJ. Mr. Boyle observed, 
that iliainond, nhcn Mlighlh heated, rubbed, 
or coniprcMcd, tinitted a light almoit equal 
totli.-.i of the [jlow.iiomi. 

The most cAtnplete account which we 
liavc uf mineral pbosjiliorcscence, is that i«. 
cently given liy Ilr. Urcwater in the first vo- 
lume of the Edinburgh fhil. Journal. His 
metlio<l of exaniiniition was ingenious and 
accurate, lie never reduced Uie body la 
powder, but placed a fragment of it upon a 
thick mass of hoi iron, or, in delicate eipe- 
riincnts, introduced it into the bultom of a 
pUitol barrel, heated a little below n 
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Alumet of the MintraU. 
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Sulpliate of t>ar>'tcs, 



tiruntites, 
lead. 



^ , i. . . I |CV/«/i#r and Inteimty of the 
Colour of the mtneralt. \ Litrht, 



Aiilivdritc, 
Sodaiitc, 
Hitter Bpar, 
Ketl ftih cr orr, 
Uarvstroiitianitey 
Ancniatc of Icudy 
»phene, 
Tremolite, 
Mica, 
^ from Waygttz, 



Titanium Miiid, 

llomstom', 

Tabic spar, Dognatskay 

LApis lazuU, 

Spudumenc, 

Titanite. 

C) aiiitc. 

Calamine, 

Augite, 

Fctalitc, 

AbestiiM, rigpd, 

Datliulite, 

onindum, 
Aiiatasc, 

Tuiit^tatc of lime. 
Quar*z, 
AnicihvAt, 
Obsidian, 

Mi^sotype from Auverg^e, 
iiiaasy actinolitc, 
,K(iby ikilvcr, 
jMiiriato of !»ilver, m 
;<:arbonatc of copper, 
•lirocn trl«**io» 



Yellow, 
hlaie colour, 
Blubli, 

Transparent, 

Keddish, 

Dark green. 

Yellowish, 

Ued, 

Vhitc, 

Yellowish, 

Yellow, 

Whitish, 

<«rccnisli, 

Hlack, 

Brown, 

Black, 

<iray. 

Whitish, 

Blue, 

Greenish, 

Reddish, 

Yellowish-white, 

Brown, 

Green, 

Keddish tinge, 

I'ransparcnt, 
Brown, 
Dark, 
Yellowish-white, 



The phosphorescence 
of these nine minerals 
wa» obsencil in the 
pistol barrel. 



Pale lij^ht, 
Pale light, 
A fragment shone pretty 

bright. 
Faint and by fits. 
Faint light. 
Pretty bright. 
Faint white. 

Pretty bright, but flitting, 
Faint', 

Bright white, 

Bnght white, 

Keddish-yellow, 

Whhish, 

White specks. 

Pretty bright. 

Feeble specks, 

Yellowisli, 

Yellowish, 

Faint, 

Faint, 

Kxtremely faint. 

Bluish, 

Faint, 

Pretty bright. 

Blue and very bright. 

Pretty bright. 

Bright, 

Brii^ht, 

Ucadish-yellow, 
^rilt. like a burning coal, 

Verv faint, 

Faiiit, 

Pretty bright ; dirty blue, 

Ncry faint, 

Little S|)ccks 

Uat her bright. 

Blue, 

\vv\ faint, 

|PaU' blue, 8c pretty bright 



•Tlu* phosphon'scence ofanatase i*»entirc- 
K difiVren! from th9' «»f the o.lier mincraU. 
It anpcur** suddenly like aflame, and is soon 
o\4*V. Dr. BrfW^'erfoiiml, ill opposition to 
what Mr. V eclgwotxl had stuTeJ, that e\- 
posun* of gireii fluor spar to the hcut of a 
a>niinoii firi* in a cniciblc for half an hour, 
entirely iKprivi'il it of phosphorescence. 
ThfHigh he ])laci'd one fragment for several 
days in the beams of a sunniier Min, and even 
rxpovd it to the bright light near tlie focus 
nf a burning glaws, he could not s.icceed in 
obtaining from it the slightest indication of 
phiMphoresccnce. 'i*he light emitted in 
combustion behmgs to the same head. The 
phosphoric light of minerals has the same 
properties as the direct lig^ of the sun, ac- 
oordinip to Dr. Brewster. 

4. flight emitted from bodies in conse- 
quence of the action of extraneous light. 
To this section we refer solar phosphori. 
The moft powetful of those is the artificiaf 



compound of Canton. If we mix three 
parts of calcined o\stcr shells in powder* 
with one of flowers of sulphur, and ramming 
the mixture into a criicihie, ignite it for haBf 
an hour, we shall find, that the bright parts 
will, on exposure to the sunbeam, or to the 
common d:i\ light or to an electrical expl(H 
sion, actpiire the tViilty of Hhining in the 
dark, so as to illuminate the <lial of a watch, 
and make its (igures legible. It will, indeed, 
after a while, cease to^hine; but if we keep 
the powder in a well corked phial, a new 
exposure to the sunbeam will restore the 
luminescence «Hstcr shell.4, stratified with 
sulphur, in a cnicible, and ignited, yield a 
more powerful phosphorescent substance 
than the powder. It also must be kept in a 
close phial. When the electric discharge 
is transmitted along the surfaces of certain 
^ bodies, or a little abore them, a somewhat 
durable phosphorcaeence is occasioned^ 
which probably bdo^gs tfi thai division. 
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SiiinhueofbiTj't. giveiAbriglitgrcciilig^l, 
Cariicmnlc l)u. li^ss lirilliant, 

AcctUc «r polasL, Hrillianl k";>-~ii I'g^'h 
Succinic acid, Uu. mure (im-ubtu, 

l.narsii(;3r. Do. 

Sclcnilc, Do. bul tnii|j4<-nt, 

Itock-cryital, Lisbl rL-il, iiul tiiiii uliitci 
«ii»rtz. Dull wliiiL- lij,'lii, 

nirax. Faint ([ix.c., Ughl. 

Uoracic aciil, ltri;;til j^iviii ligliL 

Mr. Skrinuhire lias (^veiiant:vli-ii>i>c C«- 
tulo^iK: ui' ■uch BiibsUiiccM in ^<i'li>>liinii'i 
Journal. 8vo. vols, 13. IG. bihI IJ. lie 
sliowi tliat Canton's pyniphunis j ivl.U more 
li^l b> thiili'CBtiiu.-nt Ibunaiiy uiliti'lMiilyt 
but that almiMt erui)' luiivc uiincral, uncvpt 
mcUltic ores anil nivtali, iM:canu:!i more or 
IcM liiminniin uTivrllic eluciric cvi)l(f9.un. A 
ibic froiii C'ulli tVusluii,Nortliain|ilon»liii'<;i 
which «ffi:ncsc(MUilhaci.U,|{iiu*abi.aLiti. 
fill circct. U'livn tUc CXpliLstoii «f a jar ia 
taken alnt-e IhL' centre ol'a piece mule ini Ilea 
sq^iare, niit only tlie pat't abuvc the ili^cliar^. 
in;; rodl ii liiiniiio<i!i, h.il the siii't*a<;L- ol' [he 

iiliiti: appeara be!(|iBii^le(l, with \ i-ry niiiiuic 
irilliant points lu aoim- (hslaiKu Iroiu its 
centre 1 anil uJicn the puints ol' (lie <lis- 
chari;erE rest iL|i<m tliu aiirlaci; ni' llie nlute, 
these iniiiulcapauKt(-'S are iklachL-JaiiiUcat- 
tcreil abiiiil llic talili,' in a Uiiiilnnu^ Hiuti.-. 

5 Liglil ciililtt-d (luririi;clieiiiic»l ehaii^i;*, 
itidcpcnilent of licat, or inntiich no ill'I'l-e|>- 
til>le heat is (leveltipeil. I he siibstaiii-i. >i I'lom 
wliicli ■ucii liglii is cntittcd, are priiicipallt- 
therolhininif:— 

Uarine animals, hn-li in a KvUv^ sintc uiiil 
when tlepriveil of life. As iiisl;iin'. a i.l tlic 
Tirflt may he incDiIoiied, the Oiill li-.]i c:iV<:i\ 
phi'a', ttiemeiluM phi«pli^F.;,. -mA iMiiois 
nlhM- ™''%WI. Whw (l«PBH'.! "'■■■ 
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1 constitutci pntM- 



j^atet, whose cvnluliu 

2. 'I his Iij;ht is a consti'iient chemical 
principle cif same bodies, paKiciilarly of ma- 
rine fishes, from uliich it may hr icpanled 
by a [iceiillur process, n-tuiiieil anil rendered 
pcrmaiiciil for some time, A siiliition i>f L 
part ofsnlphste of niafpiesia, in tt of natcr, 
IS tlia most criiivenii'iii mciiitnium fur ei- 
tiactinfT, rclainlnK and iiicrvasinic the brit 
liaiuri' of tli's I'glit. Sulpliaic ami muriate 
of soda.alsoanswcr ill a proper atutu iif di- 
Uitioii with waicr. Wlicn un> of the saline 
sidiiliniis is loo concentraled, the lighl ds- 
appears, bill instaiiiU biirsia fonii B|[sia 
from al>^olnle ijarkncss, liy dilution with «a- 
ter. I have IVtiioeiitTy iiiaik this eimoiisel- 
pcriinciit wiihthe li};ht prociiml frtini whi- 
ting. i:oniin»n n'aler, lime-water, firnKiited 
lii|uors. acids even ven- ilihite, alluliiic leii, 
awl rnanv other boilies, iiermanun'ly cxtia- 

Siiish this »>iririlai)e.-ii4 li^it lloilinfC ualH 
irstrojs ii, iiiLt ciin^clntiim merely siiHpeisIi 
lis exliibllion ; for it reappears on li'(ucfic- 
tinn. A gentle Iieal increases tlli^ tindiuM 
of the pile nomeniin, hill leHriens ilsdiirafuin. 
M'c thall ei>iielu<le the suhjecl of lij^ 
Willi the fi-lliiwiiiir iiiiportunl practical lact 
ami pruci'cal pnililem. 

I. Coiiiil lt<iinf<ird lias shown that tlie 
<j(ianlily iil li-flil eiiittlfd by a gwcn popion 
oriiiliammablviuallur in ci>uil>iLslioi>, is pro- 
portional in somt hij;h rilio t<i tlic elcvalion 
of tcuipeialure; and that a lamp, liaiing 

iiiallV m incrias,-ili(irln'»t, hums within- 

flu; ,ly iriEii-,. lii-i!!;;Mirv il.aii the Aigsnil'i 
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shrill add here, that in preparinj^ the bleach- the aohible matters by iinitinfir to their car- 
ing povbdcr. culrined inagncsiaii liniciitonc bonand o\yg>cii soa^i to become mild linie^ 
would Ik- an excellent substitute forcomnion or it conibtucs h iih the Nul.«ble matters, uiul 
lime: an<l it iimx he had ubundantly from forms componiKU liavini^ less attmctioii for 
many diMricts both of l^nj^land an.l Irclaml. water tliun tiie pure Aei;-et:iblc sui)stance. 
Scutlaml seems to posMosH little of it. See The case is iJu* same wit:, respect to most 
lio o^i- . animal maitiire<t; but i he operation of the 

I'he most important applications of lime lime i.s dif}'ercnt in diilerent cases, and de- 
arc to a^ric.iUurc and building'; onvkhich pends upon llic nature of the animal matter, 
uibjecis ^irll. Davy has ^pven some excel- l.ime forms a kind of insoluble soap with 
lent observations. oily mattei-Stand t lion gradual K decomposes 

Quicklime in its pure state, whether in them b\ separating tn)m them oiyj^en and 

pou<ler, or disstdvea in water, isinjuriousto carbon. It combines likewise with the ani- 

{lUuts. l*niss is killed Uy water! njr it with mal ucids, and pnibabh assiHt their decom- 

iine-ua^er. But lime in its state of combi- position b\ abstr.ictin^ carbonaceous matter 

natiftnuith carbonic acid, is a useful injure, fnmi them combined with ox)i^-n; and 

client in hoiis. Calcareous earth is found in consequent l> it must render them less autri- 

the ashes of the greater number of plants ; tive. It tends to diminish likewise the nu- 

and exposed o the air, lime cannot Um^ tritive powers of albumen from the same 

continue caustic, but soon hi comes united causes; and aK\a\s destroys, to a certain 

to carbonic acid. extent, tlie etlicac> of animal mamires, 

\^ hen lime, w hither freshly burnt or eitlur b\ coiubinini^ with certain of their 

slacked, is mixed >»ith an) moist fibrous elements, or liy i^ivinpf to them new arranp^- 

vej^etablc n.utter, tlicrr is a stionj; actitm ments. i.ime should never be applied with 

betwt en tlie liuic and tlie \egetable matter, animal manures, unless they aic too rich. or 

and the\ fttrrn a kind of compost to^^ether, for the pur|)ose of preventinfi^ noxious efflu- 

ofv^liich apart is uMiall> soh-blc in water. \ia. It is injurious when mixed with any 

\\\ \\t s k nd of operation, limo renders common dtincif, and tends to render the ex-* 

matter, which uas b« tore conipaniti\ely in- tractive matter nsoluble. 

crt, luiiritne; and as ciiarco:d andoxxgen In those cas<s in which fermentation i8 

ab<»und in all vc);ctal)le n.attcrs, it becomes useful lo produce ntitrimentfrom ve^tahle 

at the same time cou^crtcd into carbonate substances, lime is always efficacious, an 

of liiiK . xiiith taiuiers* h:irk. 

Mild lliiie, |M)wdcreil IJmt stone, narls, or The suhject of the application of the ma(^« 
rlialks, Ii;i\e no actitm oi'ths kind upon ncsian liniest one is erne of )^reat interest. 
vcifftuhle uiattei : b\ their action tliey pre- Majfuesia has a much weaker attraction 
ten* thi- t(Mi r:k;tid d( ci inpo^ition of sub- for carbonic iirid t1i:tu lime, and will remain 
Ma'Ki :• :iliv.tvl\ dis>«<l\i d; but they have no in tiu> !«*aie of caustic or calcined ma^^nesia 
tcndeiicv to f«>:-m sohilde maltirs. for man\ iiiont! s, ili.)n;^li exposed to the 
I: is uSvioiis iVom these circumstances, air. Ami ««< hui;^ as an;, caustic lime remains, 
tba. tl-.( c^p<-;.tion ol' ijuii'klinie. and marl the magnesia eamiot he ctmibincd with car- 
er c1: Ik, di |KUilMii)(nk))Hnci!desa]io};e;lKr bonic :icid. tor liuie Inst iintly attracts CftT- 
«li!V. .-cut. U nrklinie, in the act of hecoiu- bon!c acid from niaiciiesia. 
in-.'. I'liKl, prcMMvs soIui>le out of insoluble \\ hen a niai;iu^iati linu'stnnc is burnt, the 
li»:»'it r. ma:''iu"si:i Is «U -prixel oi'carbonip acid much 
It .s Mpon this circumstanc<' tli:i' ihe ope- sooner tli:in 'he lin»e: and if there i» not 
rat'.'»M • t Lnu- in the jireparation f »r win at nnieli ve^eiahle or aninial matter in the soil 
cpi; s »!'-|'» imIs; .nil! itselliciC) int'i rtili/iii>;' to suppl\, b\ its decoinptKsition, carbonic 
peu,^, aiiil in I'viu;; f»^ iuio a .s. ate of colli- aciil, tlu' mai^tusa will remain for a ]on|f 
valion all s i-.ls uhoundinK in luml roots or while in the ciusiic s:atc* ; and in this state 
dr\ (i'»:rs i>r inert ^^'ifetable maUer. acts as a prusDn to certain vefi^ctablis. And 
rhr solution of the ({uestion, w liether that m«>rr n.a.i^'^iieMan lime may be us<.*d upon 
(pi'ickliiiie ctii];lit to be applied to a soil, de- rich s<vls. s' enis^ be owiuK'totlic circum- 
])eiuU u;)t»n the quantit\ of inert \e^etahle stanci-. ili:i: thc^ecomposition of the ma- 
matt* i t!f:4' it contains. The .solution of the nure in t'lrm su[>plies caibonic aciil. lUi^ 
ipies'icm, whether marl, mild lime, or pow- nta^iies'.a in its mild state, i. r*. fully com- 
il^rtd huu stone, ouj^ht to he applicil de- bined w ith carbrisiic acd. seems to be al- 
pf-nils upon the (piantit} ot' calcareous mat- wa^s a usefwl constituent of sinls. 
ter .it:-( :uly in Hie soil. All soils are improx- The l.i/ard Downs which contain magf ne- 
rd by mild linie, and ultimately hy tpiick- sian ea!ih. bear a .short and p*een ^rass, 
lime, which do not el^ervesce with acids; wliich t'eeds sheep producin|f excellent niut- 
an«l sandii moiv tlian cla\s. ton: and the culi i\ at ed parts are amonfj^t 
Wlieii a soil, deiieient in calcareous mat- the best corn lands in the county of Coni- 
ter. conraiis much n'tfuhlr \ ej,^etal>le manure, w all. 

the application ofqoiekliuie sliould alwa\s It is obvious, from what has been said, 

he aToUIed ; as it either tends tu dccuniposc that lime from the nia^esian limestone maj 
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^e applied In Iit]ce quMilhiet lo peita; and 
lli:it uliPK laiuls kkve been injured by the 
Bppliration ot ton lir^ • quantity urmi^- 
nniati lime, pciit wilfbc a proper and effi- 

I'here ate two modci in which tini« acts 
H aeemvnt: in iti combination with water, 
and in i'a catnbinntion with carbonic acid. 

When quicklime ii rapidly mailc intn a 
paste with u'atur, it soon Iohcs !)■ softncHS, 
and the water anil the lime form tog'elher a 
(ulidcohercnt nius, wliicli coniiaii ofl part 
«f water to 3 part* of limr. When hidralc 
of lime, whilM it i* con«[>1iilaIitij;, ii mixed 
with red oxide of ircin, alumina, or silica, 
the mixture beciimcs harder, and more cohe- 
rent that) when lime alone \a iiscil; and it 
appears that this is ou'iiiff to a certain de- 
gree of chemical attraction betu ern hidrutc 
of lime utKl these hodics) and lliey render 
it ten liable to ilecompiiae by tliu action of 
the carbunlc acid jnthcuir, and less soluble 

The haiis of all ccineutii that are used for 
VOrks wliicli arc tu he riirrej/ vilh wiUer, 
■nnit be formed frfim liyilrate <ri' lime ; and 
(he Eme luade from impure limestones an- 
■vert tbia piirpoiie very well. l'ii//ol»na is 
Goaiposed principally of silica, alumina, and 
oxide ofiron; and it used mixed nitUlime 
to form cements intendc<l In be employed 
underwater. Mr. Smcaton, in the conatnic- 
tionof the Eddystone lij;ht-hiiuse, used a 
cement composed nf equal parts by wei)^t 
of sbckcd lime and pnizobna. Piiszolana 
is a decomposed lava. Tarrai^ which was 
fcirmerly imported in coiniderablc cj-isnti- 
tics from llidland, is a mere itecomposed 
baaalt : two parts of slackeil lime aiul one 
" icipil p: ■ '- 
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house* owes its power to benefit lands priir 
cipillv to tlie carbonaie of lime it cfintaia^ 
aiKl tfieund inii: and itsstate ofeoliesM 
renders it particuhrly fitted to improve 
clayey soilH. 

i'he lianlncHS of llie in.irtar in vcn M 
biilldini^ di'pcnilH npnn tliu perfect convei- 
«on of all its parts into carbonate n( line. 
The pure>it timeslntics arc the hest kitspted 
for makintr thijt kind of mortar r thi-mi|rt» 
sian limrsluncs make c\crllcni niter ce- 
ments, butactwiihiooIi(ilccnvi^'»|>oncar> 
bonic acid Raitlo make gnod common mor'lr. 

1'he ItoMi»iv(. Hceonliuir lo i'liiiv, mide 
their best mortar a year bcf<<re it wasuscdi 
so that it was pariially cunbiiu'd with cu- 
bonic acid f;aH hefure if u as e[ii[iloi cd. 

In hiimiii(f lime the re are Mime fiarticuta 
precaijlion» r<'i|>iii-ed tor the dillcrent k-ndi 
of timesloue^. In iriuiTal ''ne liuMirlrf 
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quires less fuel (ban tin- cimnion lime«t'<ne. 
In all cases iu which a time^lnir cont:i:ii'n( 
much aliiminiiiis 'ir s'lici-ims i-arth is hi. ml, 
jtreat earc shoirM be taken to prevent ihe 
fire from bccoiiiioj; tiio iutense t for si-th 
lime easih- viir'.fits, in coii!i(-i|iieiicc of the 
affinity of lime for hilira and alumina And 
as in sonic placi's there arc no other linw' 
stones than such a» contain oilier earth* it 
is important lo aileiul to this circumstance. 
A miHleraleh j^ikhI lime may he made Iti 
low red heat r hut it will melt intn a i^Utit 
a white heal. In limekitiM for buminif suck 
lime, there sho'ild bt ainaiia damper. 
In (,1'ni-i-J, H Inn lim.sl.mes nrc n"! nuy 




•n fplowingr coab. Infuable. Efierretcet of the former metal being lituated in lim# 
Villi acid*. It u a pure carbonate of' lime, stone. When it is so bard aa to take a po« 
It ucciin III beds in granite, gneiss, &c. and liah, it is worked aa a niarble, under the 
tmrrh iii st'condar^ rocks. It is found in all name of ihcU, or iumaccela niarble. It 
the ^rcai ranges uf rimitive rocks iu£iiro|>e. abounds in the sandstone and coal fomtt- 
Panan marble, I'ciiti-iic marble, the Marmo tiuns, both in dcolland and England ; and 
GrM:o,thc white marble of Luni, oi Carrara, in Irebmd it is a very abundant mineral in 
and of Mount Hviuetus the traniditceni all the districts, where clay -slate and red- 
vhiiemarblcufiiutuaries, and Hcxible white sandstone occur. The Florentine marble, 
marble, are the chief of the white marbles or nnn marbie, ia a compact limestone, 
vnich t:ie ancients used for sculpture and Seen at a distance, slabs of ihia stone resem- 
arcbitcctitre. The red antique niarble, UtiSM) ble drawing^ done in bistre, 
antico of the Italians, and Kgvptian of the 2. JUue Vesuvian limestone. Colour 
ancients; the Verde antico. an indcternii dark bluish-gray, partly veined with white. 
Bate mixture of ^ hite uiarhle and green sor- liollcd and uneven on* the surface. Frac- 
pentMie; \eliow sntiqce marble ; the an- tu re fine earthy. Opaque. Streak white, 
tiqiic Cipulin mai ble, marked u jth green-co- bemi-hard in a* low degree. Feels heavy, 
loured zones, caiiM-d b\ talc or chlorite ; Its constituents are, hmc 58, carbonic acul 
and African breccia marble, arc the princi- -b.5, water somewhat amnioniacal 11, mag^ 
pal culoiired marble» of ihe ancients. The ncsia v.5^ oxide of iron u.26, carbon u.25f 
Scottish marbles are, the rvd and wh.te 1 ^ i^id silica 1.25. — KUiproth, it is found in 
ree, the foniicr of wh.ch contains horn- l«>ose masses among unaltered ejected mi- 
blende, sahlite, mica, and green earth ; the nerals, in the neighbourhood of Vcsuviua. 
lonA marble, harder than most others, con- In mosaic work, it is used for representing 
sistin)( of liniesioiie and tri'molite, or occa- thesk>. 

aionally adfilumi'.e; the Sk\e marble; the 3. Huestone. Colours brown and gray. 

Aasynt in Sutherland, introduced into com- Massive, and in di:>tinct concretions, vHiich 

aierce b) Mr. .loplin of i;aU.*shead. It is are round granular. Dull. Opaque. Frao* 

white and gray, of various shades. The ture of the mass round granular. Appn)acli* 

Glcntilt marble ; the lUilachulish ; the iug to soft. Hriitle. ^p. gr. 3.6 to 2.68L 

Boyne; the Uiairgowric; and the Glcna- It dissoh cs with effervescence in acida. It 

Ton. Hitherto but few marbles of g^ranular occurs along with re<l-sandstone and (ia» 

Ibliated limestone have been quarried in limestone, in England this rock is called 

£ngland. The Mona muvble is not unlike Hatb-stone, Ketton-stone, Portland-stone* 

Ttrdt antico. The black marbles of Irc-land, and Oolite. It extends, with but little in- 

now so generally used b architects are terniptioii, from Soinenet shire to the banks 

LuculUtes. The Toreen, in the county of ot tlu- llumber in Lincolnshire. It ia uaed 

WaterfonL, is a fine variegated sort ; and a in architecture, but it is porous, and apt to 

rray marble beautifully clouded with white, moulder away, as is seen in the ornamental 

has' been found near Kilcnimp, in the same work of the Chapel of Henry VIU. 

county. At Louf^hlouKber in Tipperar} , a Jd .Sub-species. Chalk, which tee. 

fine purple marble in found. The county 4th. Agaric mineral, or rock-milk. Co* 

of Kriry aflbrds sicveral variegated marbles, lour white. In cnists or tuberoae piecea. 

Of the continental marbles a good account UuU. Composed of fine dusty particlea. 

is given by Professor Jameson, •Minerain^y, Soils strongly. Feels meagre. Adheres 

Tol. ii' p. 5u2. slightly to the tongue. Light, alnioit auper- 

2d Sub-species. Compact limestone ; of nalant. It dissolves in muriatic acid with 

vhich there are three kiiuls, common com- efl'ervcscence, being a pure carbonate ol 

pact limesronc, blue Vesuvian limestone, lime. It is found on the north side of 0» 

and roestone. ford, between the Isis and the Cherwel, 

Common compact limestone has usuadly and near Chipping Norton ; as alSb in the 

a gray colour, with coloured delineations, fissures of limestone caves on the CoKi- 

llasKive, comMlc<l, and in various extrane- nent. it is formed by the attriction of wn- 

otis shapes. Dull. Fracture fine s])lintcr>'. ter on limestone rocks. 

Translucent on the edges. Softer than the 5th Sub-species Fibmua limettnne ; of 

preceding siib-specii-s. Easily frangible, which there are • wo kinds, satin-apar, or ^a 

Streak gray ish-\i hite. Sp. gr. 2.6 to 2.7. common fibrous; ami fibnnis calc<«inier. 

It cHervesces with acids, and bums into Satiu'tpat'. White of various shades, l^as- 

quicklime. It is a carbonate of lime, with sivc, and in distinct fibrous concretiMW. 

variable and generally minute proportions Lustre glistening and pearly ; ftasmentt 

of silica, alumina, inm, magnesia, and man- sphnter}* ; feebly transhicent ; asharaaacal- 

•mnese. It occurs principally in secondary careousspar; easily frangible; sp. gr. 2.7. 

formations, along with suiidstone, g%-psum. Its constituents are, lime 50.8, camnie 

and coal. Many animal nctrifactioVis, and acid 47.6^ Stromeycr says it contains 9ooi< 

some vegetable, are found in it. It is rich per cents of g>psum. It occurs in this lay 

in ores of l(*at1 and srinc ; the Eng1i«K mines ers m clsy^sta^e at Aldstene^mosr hi €fnm] 
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berluul ; in livers aiul vcini in tlie nuitdle 
dwirici III' (oiluiicl, aa in Piintiire. It i* 
■urni't.nivii i.ii iiilu neckkiCk-s, he. 

f.biv^i nv-Miifv It IS iiH-il as insrole, 
anil Jiu uiiciL'iKK liirmeil ii iiiio iin^nc-nl- 
*a»ti, lilt iilaViuiir baj- of Scripture Sou 
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b, Slinbtltue, or Sianrtlanf. Cnloiir 
while, u> iiism iAul<-i, fi-cuu-veUdw. gny, 
black, and liruD II. M^iwm^ ^Mviliiiulril, 
■ihI 111 distinct {{I'ui'il.^ caiicn!ti>jiii>. IkilL 
Kmci'irc siilmtirj. •■jiiujin'. >iiii>IijnL 
K>n.'ak iftu} mli-it liiU'. Kjiiki a l<:(iil iidiiar 
on Ini-tiiin. llr.ill<-. S|i. ift. .7. 'I'lie 



6 :i Mil>.!>|Hi''ii:i>. I'lillu-uuiiH liiiicRtonr, 
or t^.tlu't.iii. C<il<iiir (rrui. Muuiti-. ukI 


luiiiii: clii'iiiieHl cliHrji-U-i- an iii- |>ivrnliiif. 


»luli,. ^£c. Dxli. Fi-jtture tine grained 
ii.i.:.v... KiMijiKi. .-ult. FeHs rrniKli. 
Il.jiin;. f is(),in- iTaiShiiiiin-ot iiiiie. IIim- 

ul iiM'i> 1 iiLiU' M.ii'l..liiiniin t-'itlanirv.aiiil 
vliivr piiK'o. Lu'd l<ir liiue. 


4.I.. ii.lir:'i, .1 uiiniiiiu. 1. ir <fx<iL »t .run,' 
U.JO uxkIi' uf uun/Hiu'.ii.*. U..M cjrliiiii, '.'Ji 
liniL-i .>il|>liur, alkali, lull, water. J..;.*.- 
Jwiii. l.wiiirsinlH-.UiniKfOii'l.r. I.mi.- 
sloiiL, alli'itulLii|;ufeaMnuli} «illi Mem. 
ilun (^jNiiiniuiidbntM)! riai. 11 bt:,unil 
inl'lieiir i ul .Viinii lleimck, leBunirM 


rUi M.li-siit'Ciis. l^^Ht'f.nll liniL-.-iUim-. nr 
Pta*l..iiu. Ciilmir iell.mj!di.ttlMl.-. Mas- 


iiil>iiiluHat. it i> em|>li<>i-Ulur ttunwi); 


■Ive.und in uiluic! ■■.murtuoiui, Hindi nre 
ruiiml ^raiiiilu. cuiujkwiI <ii' <»JiLrH » li.cn 


imtiliiiK. 

^ \i. I>n»n>atic hinilliic. Volonrw tilark, 
Krat, and liruuii. Muiivc in li.ilU and in 



tlio c 



iili.i',biL- 



lYjclure l-ivU. Upu>|i.c. nm''. Ilnilit:. 
tip gr. i.3.).>. It i>caiiiuiiii;u<,i liniL-. It 

CarliLnd In llubciiiia. 

HUi SiilMipcuii-!t. »lali-«;KiJ'. %cliieA.'rs- 
palb. Ciduiir viiiic, ul' t:iriiiiit .■.Uiulua. 

HuidTi;, MMt 111 di.t<nri Giint.(l luiinliar 
cuiierelluiw. l.iiMiv|[lu!eiiin ami [H-arii. 
Feilbl> tnuuiliiei-nt. .-'iFl ; Ikiw iin MClik' 
awl britilc. Fi'i-UrailivrKii-HM. Sji. gr. 



Urnal lu*uv ibiniag; 



tiaiiKLi 111 licpHlie mliMir. I'he uati 
cuTiii'i, kl.ijiiliv alkalinr. Ii (tiss<il>> 
i-lti-ricM-i-iii'c ill niiinatic acui. n'ai 
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i1 fonnAlions of Scotluid ami Kng- in murittic acid ; evaporated Oic solution to 

dryness; disiioivcd in water; seiiarutcd the 
.ib-npecics. nitnminoiifi niarl-slatc. silica ; and ad<I(.'d miliiT nuirc KUiplmric acid 
frnuish-black. Mutsivc, und t'rc- than was C(|uivalcnt to the iiarvtcs. The 
I iihimprtsMunbothiihc-b and plants, sulphatu ot har\teAW-U!tg(it rid ot'hy suhitiou 
listeninjf. Fraciu re slaty. Opaipic. in water and fiiti'a'iion. The li<|nid was now 
iticuk. Mdtt. ^t^llle. Franjn'^le. concentratcdhycvapoialiun toexpclthc ex- 
t}6. It issaidio hv carluinateot'iinic, ce&s ofnniriatic acid. It was then siipcrsa- 
inu n. irtin, and httunii-n. It ocelli's tnratcd with carbonate of ammonia, which 
linu -Atone. Ii frequent)} contains tlircw down the ahunina and the oxide of 
I niineriils. petrilied ti:iheH, and fossil iron. I'he filtered rKpiid was exaporated to 
ot er} pt(i}^anious )>)an(s. It abounds dr}'ncss, and the n*Vidiic was ignited, to drive 
iiit/^ebirj^e. — .'fi/'ii-xori.* oil' the aminoniacal nulphate and muriate, 

r M I lov. A clumical term, in some The remainder was dissolved in water, and 
& HUiunynuMiswith tiie }\ot\\ JuKittfif hydrosulphuret of ammonia was added to 
( mtli till uonl tltlh/iin.crnn; and the solution to separate the manpfanesc. Re- 
i a;c=tin Mitli till vv ord «uhitiuii, iiijr now filtered, evaporated, and ignited, it 

rmiTi. Sec CiLonii'.' was pure sulphate ot lit hia, from which he 

111 oi 1'li>th. See SiLirt. olitained the carbonate by addinjf acetate of 

•iii. A new alkali. It was disco- bar)- tes, and decomposing the resulting ace* 
- M. AiiweilNon. a youii}; ehemist of tate of lithia by a red heat. 
L'rit, eii)plo\i-d in the lalxtratory of I'ho first is the process of M. VauqueltHi 
'.elins. It wiis found in a mineral and is vastly the Himpler of the two. The 
: mint* of lien, in Sweden, railed most complete account, however, which we 
by M. dV\ii(li-ad:i, win* fin«t diitin- have of litliia and its compounds, is that of 

it. Sir 11. l)a\\ demonstrated by Dr. (imelin. He had the benefit indeed of 
']ectriiit\, tlut the basis of tins alka- >|. Vauquehn's ver\ able researches, pub- 
etal, to u Inch till' luiiic of lithium limbed in the ,1»n. ilf Chimic rt Phyt, %*ii. 
ii^i\eii 'JSr. Dr. (•mcrurs memoir is inserted in 

■bus j:i\es the followinjr simple pro- the 6'3d vobiine of iiiWtrvt*» ^Innalvn, 
i ttM t'orl'i'thia in iiiiiu-ial.-i: — Caustic lithia has a very sharp burning 

^nunt ut the ininrral, the si /e of a taste. It destroys the cuticle of the tonglie^ 
::ul, is to he heated with a small ex- like potaili. It does not dissoUe uitli great 
Mxli, on ;t puer of platinum foil, by faeilii\ in water, and appears not to be much 
pipe for a coiij)le of minuies. 'I'hc niorc soluble in hot than in cold water. In 

deconipUM.tl, the so'!.i liheiad-s the this n spert it has an analog)' with Umc. 
ml ihe'exci--* of a!kali preserxing Heat is e\ol\eil during its solution in water, 
ole tli:i-1 at this ti inperaluie, it When exposed to the air, it does not at- 

over the foil, and sun ounds the ile- tract moisture, but absorbs carbonic acidy 
ed n.iii ral. That purt ot ihe plar':- and becomes o])a(pie. When cxpoiedfor 
ar to til.: fused alk-ili bcconies of a an hour to a white heat in a covered pUtl- 
iilour, which is moie iiiU ii^rc, Mid uum crueiblc, its bulk does not appear to be 
4 o\ er a Iari;er nuii'.i '«.•, in |. in port ion liiminidieil ; but it has absorbed a quuititj 
e is more li'.ltia i:i the ni'.ii: -.a!. 'Ihe of earlionic arid. 

(Ill ot'ilic p1:nir. Mill lioi • not f :4kepl:ii > It dissolves only in small quantity in al- 
ii the alk.ili, l)uio!il\ .iri»u«-.ifit, V. Iiere roliol of the specific gravhy 0.85. When 
lalisiiM ,>:i*i:ici u ::it iMi'.lt :i.r:iu(I liili:a. weak alcohol is added to an aqueous aolutiOQ 
des'.i.i; ^ till :^ -^ V-n) ol'.irv* ,ii.4'.inuni d lithia in a well stopped phial, no ehangC 
liilii.i, it iliv- Ii:!i'..i !<e no: r\!un laiil. takes p lac e at first; out after some hourt 
at inn 111 i\ Mi:ii( > ii.s im \..\\\k- sa'A'acj, the lithia prccipitaies in the state of a whKe 
.i\i:if;' III. «.!! \\a'«lu (1 ;tsii! Iiiatt il. ]>owder. 

ianiAX b> «i!)'.i'<i:> d li> fii<ii.^" petalite l.ithia unites with sulphur, according to 
otasli! <1i.^M Uin;4 ilu «J:ole in lituriatic Vauqiu lin. Sul[)huret ofhtbia has ajcTlow 
vapo::ii-ii>c ^o di> iK^s .li^'l di^otin,:^ colour, di<:<^olves readily in water, and is de- 
hiil. I'm- u;;i.i.»ti i.f I. 'hi:. !k iii^ eoiiifiused b\ acids in the same way u thc 
jliiiile iii that ihiiil, i^ lakm iii), xx hil;^ other alkaline s-ilphurcts. 
Iier '•.div remain. Hy a *-iconil exa- IMiosphonis decomposes water with the 
ni aiiil Miliu'oi) in alciho!, ii i . fiitain- help of caustic lithia. If We heat in a retort 
fectlv pun*, i heinn:-iavj :.' itM. it :( v.iit ph<isM!ioru<i x^ith a solution of caustic tithia 
rharact eristic of the alk.ili. 1 1 i lay in xxatjr, pi K'^phii retted hjdnigen gai ia 
lie dccompo.sed by rarbonat.-i.i ^'.i«e:-; disen^gid, wliiih catches lire when it 
lie carbonate thus pi-«H*uii s!, when comes into the air. 

d with lime, viclds pun- lilhla. Dr. ,\\uh'itl sufft/mtr nfUtUitt forms small piis* 
n fused pctalite with five times its maticcr}-stals, having a goinl deal of lustrey 
it of nitrate of barytrs, at a w bite heat, sometimes constituting prt tty long, but nar> 
ilatimim mcibh:; digrsteil 'h-- mass ^m^ table';. M'hcn exposed to the aiXit^ef 

.T. 11. '^ 
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UMu. It diMtilvvs pi'clty Nwlil) in wbUt, 
mkI melW wlicn expusvil lo a U'liipiTUuru 
■carcult' rcachinif I Kil hcit 

HmitfAiar -iJ'BMa (luwilvci in n a(«r with 
etvaler I'xcUilv thiiii tlic riL-iitml uli. It 
nintm iiix-iiJcd tablciii in vli'icli itto id' lh« 
liici'x, wliich *rc paraiWI lo cudi otiirri iht 
exci'ed itic rcmwniiig(iii<ni inlrii)^. Wlivn 
exposL-d tuB t'crv lii,;ii lL'iii[KTauirc, il i^vei 
txitiiilpliuroiis acid and oil jceiiir-iSi nnd in 
cunvcrted intu ilic iicuiral iiid|>liutL-. 

AccurdiiiK to Ariuvilaun, this binlt <ti't- 
•oli-ckwitlimorcdilHuult} in wuivrUiuiitliu 
ncjtnl wilt. 

Phvtphiiic if lilhia. — I'hoHpliurir acid, 
wlicn ilrojipi'il in'.n ilie ih>Iu(hiii iil' sulplime 
of' liihlii, ovcaMuiis an prccipilHto. lliii u licii 
tlic iincorobincd auiil in hitiirited bt 



^Uienadru]) nf piiosplioricacklislct fnil 
into a very diiulL- luliitiun of carboiuuc ul' 
lithU, no precipilalc tullii t but when tlic li- 
quid 111 htutcd, tliv cari>nuic acid ^a is dis* 
cnga^iUiuHlpliwipltMe til'lillnstalli'duwn, 
Fnnn thii it wuuld nt'Cin, that ttic stdubijlly 
of pIiOHpliate of litliiu in water is uwiiij; tu 
llie iiTtscnct.- of the ewl ionic acid. 

Tlii:r(.'exlstslll!ewisciiM|^>«i/iiki(rii/&'fAi'.i. 
ItUuliliuncd bv ilisholviiiff tlic neutral Kult 
in phiiEpliuric acid. Ily » vcn klow cvapu- 
ralmn uf tliia Eolution, we obtain trampareiit 
granular cnstals. 

Niirate or litliia fond four-aided prisina 
with rbomboidul hasca. It lias a very pun- 
gent tiutr, and seems to aurpus Blniait nil 
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nut Ilic oxygen in 

4j.a41itiiiiM .:. 19.09 

SiM t:»rboiiic acul ^ 39.S9 

and 3 X )!>■"''> ' '■>*■»(• a number diffu- 

iiigbiii link I'rum .VJ.iU. 

The anbition of rartxiiuie of lilhia iadc- 

<c III alcohol. 
'I'hc platinnm cnicildi: in wfiicli carboauc 
i>rrilhialiiubc«nc\|inM-dto:irt:dli<.-at.itit«» 
obviiHiiiindicvifiiiiiiifhiiiiiiijbrvn attacked, 
i>ii nurtHre assumine a ilark uliic-^retn en- 
loiin lull ibe nil laJlic lustiv ia at;i>-n rcilot- 
eil \n rnbliinj; tliir crucible ti iili euiinc toA 

Hiiriatr of litliia fonnasnialtrfKulambM 



n suit il 



Tlicen«it':<i uici boil. irobtainind: tlic cnsal^ 
in lu ek[>'iM' llir Mjbilion to the luo in' a liot 
ilat . I'Ik^ <:n stalsili liijiiCM:i: vcr> spcciUtr 
nhcii i'\pii<i'd to ibi' luT, but not with M 
mncli lapidiii OS nilRiic ol titbin. This Mft 
d'ics not nicli ubcnrxiKiscdlo thcrcdhui 
prfHlucLil by the action iiTa Npirit bmp;b«it 
wln-Li cipiHcd in a libliiinin crucible, not 
cainplcU'iy coiered. to an iuripient wbi'.c 
heal, il is tiiavd into (be chloride. 

CAiwnuh' ef lilhia t^irm* oriiii(re-yellow 
cnmuls. which appear ti> contain aneiec>« 
of acid. Tbei arc ubliijiic par.tlli;lopipedi 
with riiomboldul liMieit. HomeiiineNitic.vri- 
bibit a dciidritirat vegetation. 1 bis ajl ii 
Klublc in wall r. 



. _ oxalic htfi- 
The neutral sak cryaiallijeei wiih diSoJi}'. 
I'be crjslRls liave llie appearance tt mm 

opaque pmlutieratices. and diaaolve wilkfr' 
cdity in water. To tbe neutnl w>lu(n>a rf 

oxalate of Iilliia a:.s adJe. 
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tnctin^ niuiNture, cn'stalline pbitCH same phenomena as the o= her alkalis. A 

II ii portion of its carbonate hcing fused in a pla- 
air nf Uthiti iiud p'jtu»h, — If the cx- tinnm capsule, thi* platinum was rcnilercil 
kciil of hit:Artratc of potasii be satu- poutivr, nn«l a m^-u'i\c win; hrouf(htto tJic 
r lUL-ans of carbonate of lithia, wc upper surface. I be uJkali rleconipo^cd \ilth 
by spontjiii-ous c\a[iorati<jn, a satt br>^b bciiiiillations, and llic reiluccd metal 
irnis !.irp* crxstals, hav.nji^ the shape l)eing separated, afteruaiti.s burned. The 
iided priMUN ternr.natedbjk paralUlo- par'icles were «'«-rv similar to sodium. A 
A'iTli un^le.N Very ueari,. ri.^^bt. 'I'bc j^lubulc of (|uick«il\er made ni:^ati\e, and 
Uuf tbe>c trrininalfuccsaredistiitct- broui^lit into cuniact with the alkaline salt, 
fd, anil the f tur tnunj^ics foruiett by so«)u becante an amalgam of liUiium, and 
t tiieui are Nlrraked panillil o the bad gained the power of acting on water, 
f these facr>. This s.dt <Hssol\es Wit ii the evolution of hydrogen, and forma- 
n \«.iter. and lias ahrduie aiidscaixte- tion of alkah. 

t;istr. ^VIiLii ^•\pc^^ed to the air, it M. Vaurpiclin concludes fi-om his oxperi- 

■LSi sl:^!itl\, uiul (jnl\ on tlie Mir- ments, iliat i>>0 parts of lith:a contain 4J. 5 

of owj^en, and S6.5 ot metailic base; a 

nt- '■/ i-f?tiu tviil xt.iUi. Ritartrate of quan:it> wbich, he obserxes, isgreatenban 

4 neulvah/id bv iiirans of carbona'e tiiai of all the other alkahs. 'I'hc Kuitors 

I{\ spoii'aueiuii <-\:tporition, the of tlie Ann. de (Miiniie remark, tbat accord- 

'pobited loM^' ret 'an^^iilar four-sided '\\\^ to this estimate, the eipiivalont number 

reipu iiu\ Ii nniiiat« d b\ .in obrK[Uc of the meiul is I J.i^r, of its oxide ^2.97 of 

li:s suit «liso(>!\ es w ith t.icility in \«a- its t\r\ sulphate 7J.97, and of its cr\staUi/ed 

effloresi'( > ini!\ .sh;;liil\. and on tbe sulphate KJ i)7. These numbers are achipt- 

Its tasir IS piirt-K saline, and not cd tntlie oxyj^rn ;7ii//>of lU. Dr. (imelin^s 

anaUsis of litliia, makes its composition to 

\!f ofphitivufi d<ies not fumi a dou))1e be, by bis own i eduction, 

I munali* ot'litliiii. I'olasb and litliia, J.itliium, 38.05 

i\ may be \« ry xuil distiii}OU!*bed (>.\)gen, 41.95 

h other b\ III- alls of muriate of pla- — 

IfiU.lK) 

I be prercdiiipfai'i-n-.iiit of tlur salts of His neutral sulpliate consists of 

.'M'r that till \ h.i\i-ma!n pn>])erties < nstalli/ed. Dry. 

lou will the salts of M)i!a. Like Sulphuric acid, ;i>S .;4 68.15 5.000 

ie\ an- iirillier pn'ciiiitatrd bv niii- l.ilhia, 27,2^ Jl.BJ 2.oi67 

)latinMni. nor b\ tartaric acid. They A\u(ei', 14.11 

vxe^er, be disiinjpiislied from thi' The prime ecpiivalent of lit bi.i inferred from 

srnla by the follow in;^ properties: this ana!\ sis, approaches much nearer to M. 

,(-ireoueentratedsoliiiuins are mixed >'au({ueliu's nunibei', than thai deduced by 

?tu'entrated solutitm of carboiKtTe of Dr. CiiuuMiii himself. If uc convert this 

ireeipitate falls. They are likewise prime >'ii//o into />r'riv->//pii>portions, we shall 

ited by plio>])h:ite ot' sovia anil plios- have iitliia a compoiiiul, 

f amnuiuia, when no uncombined (M* Lithium, 57^2^t^ 1.3.'i67 

risrut. Oxvj^en, 42.795 l.UtXX) 

•renee to aualvtiealchetiuMiT.il mav From his aiiahsis of t lie carbonate, the 

rkrd, Ilia! litliia, poash aiidsodit, if prime etpiix ale nt of lithia comes out. as near- 

uldi\;M iiitbesamecurnpouiid, may ly as possible, 'J. ;. U> are therefore war- 

-alrd in the li.lloM iiiif w u\ :— nintodtticonsider l.ria.sihe primeoflithiuiHf 

nia\ bo precipitated by means of from th«*coneii rrin.i^ ex peri ments. both of M. 

»ric af id .iiid an excess of c:iii>tii: \ autpielin and Dr. (•nu-liu. I cannot seo 

.1. 'I'lie pliusphate of litlii:t may be how tbe Doctor's own inj^enious and accu- 

.1 in acitic acid, and tbe phospbnrie rale experimcmts on tliese two salts, permit- 

cipitatcd b\ means of acetate uf lead, ted him to make so erronetms an estimate of 

the e<piii.drnt of lithia, a:* J.i.H3, instead of 

I lithia exists in a compound with iViJ or J3.* 

ibis l:isl alkali ma> be preeipilatcd • Li nnc .Vein. Sec Ann (f.TTiiir).* 

IS of iiiuri.»!e of platinum * Litm>>m iiir.R. Stone-marrow, a mineral 

the results of the preeedinjrexperi- of wbi«ii tliere are two kinds the friable, 

le see. says Dr. i;uu-lin, that if 10 ;j,„| thi- indurated. 

fpii\.d. Ill nunibrr for owjfen, the /',•/„/,/,. /..tf.omanrf. Colour uhi^e, mas- 

III number fdrhthium is 1!. hi, and ^\y,■^.^ ^,,,1 .sometimes in cnists. Particles 
i*J.;.8-;: tiiat for eaibonate of lithia s.mK, aiidfe»bl\ ^flimmeriinr. Streak . shin- 
ilation 5Li:3; but.acconlinirto the \n.^; slightly ' cohcriuj:. ^oiU slijflitly. 
iij( experiment, 5 J.3J, &c. Fee Is railier>rreasy. \dberes to the tongiie, 
d in the Toltaic cireuiu Sir If. Davy Li:.cht IMiospboresees in tbe dark. Its con- 
» that it was decumpused «i*.h the Miiucnla arc, silica J2« aluiuini 2^,5^ uon 



Iniluralril Ijlhumarffi: rnliiiirH, vcHoH"- 
isli bikI rotldisli-nliilf. U>'tt<iVL'. uriil ;iii»^. 
ilaliiulal. Hull. Fmctim:. liiu: lAvMn. 
npLirgiic Streak sliiiiiiif^. '■iiTt, s<^'tiJiMiiKl 
caw ly Iran jfililo. AiUilti'H tlTiinglv In lliu 
lolliciir. Fi'L-lt finu. aiul ^ri-:ist . it\\, jp^\. 
'J.4t. Infusll'lcrltclnn- tliR bliiU-jiiiM: j iiinic 
\Mifili-s jiliiH|ilii»vsi;v. nnil mIiuk, «ticii 
liiiilMvncd, all'iinl an nirn-falilc mih-11 like 
t1i:.t uf mils. Iti ciii)-.tiiiiL'iiU arc, Mli<:it 
<j.-,'a, nlimilna oii-.i. (i^tiilc ot" iron i.rs. 
■rl4, uihI ulracc iif t)iitnHli. — Kiiipi-^i. 



ur 



tlitir pn>purtiiui lii-iiig v:iri.;il :ui;oiii:i.^' *" 
liii' aliuitc ik'Mn'il. 

l^fruoiMl Uiisi'il for.iji-iuff vlk. i:<.If 
For ILU, llic hilk niiisl \y nciniTvA, ulunH-i., 
timl u-iislicil i biiaiw, vi'liKiit Hliimiii)!, ■- 
woiilil Ixkc link ntt'ii>li--h tiii|^-. itinl «ihiM 
nil klaiiil ui:tiinff, Tn iliv kilk \ha\. i' 
■III tot bi: ttiniril ill u mill (l.'riictir.n uf li)3> 
wiMiil,lill il liu9ctiiiii'c<llli>:|ir.i]lL'rc'iln<ir 
intifiU'i-NClifHiwin' nsi:.! Iini. thu culixi- 
wiuililbc ill Mripo Biiil 

I>eiffni:iiiiilii»i!>lr':!»t> > - 

|mHl'ii.Tilfriimlno*"'''lt'>; 



III lad. 1 



iiiiffll..- 



It > 

Ut Huctiritxiii 



II |H7.[,h; 



ii<t;it'26l>IIl 



J,iiivMTio.v. 'I'liv Hii[>UC3ii<iii i.rvi'iiti:v 
to tliL- fined resldiiPri of luirlies, for llic pur- 
{Kiitc ut'citniclin); till,' slliiii- part. 

LIXITIL-.M. A solution ubtHiiiuil by lliit l- 






Rcc Orii-i ni 



Loiiwoon. Tlic tree ivliirli yi(.l.|. it is i 
caJIcd by Linnivus. llimuto\} lum ciknipt- 
cbiinum. i 

I>a;pi'iinc1 it so heavy as tn kItiIc in uuicr, i 
liaril, cnmiHtrt, iif ifine [(Tain, i'a]i:il>li; uf 1 
bein^ puliiibcd, anil kCarfi It- MiKCr|iii1)lt: of i 
dec*}'. Its piviliiminant rnjntir i-i n^d, liiij,'- 
cil tt'ilh (iraii)^, vcll<iu', »i:il lil;ir.k. i 

It yii'lilsii* roltiur, lurtli W spiriliioiis and i 
walcry niiMistrui. AlLnbol vMtnct.s il ini>re 

'Hilily aiul nipidiisiy than ui 



<l, tbMjIinc 

IS ii'i;u',ii. p.irtii'-iliu'ly lif 

iTibi r<>fliiii!sl.a>1c<i.iiKirc 
n-.I, Iroiii Ida.: Ill iiuli;l 

.■i; l.ixr.iioxtT lOlli if- 

.Mtiiijiu i.f silvfT. See 
. Kitriic 111' silver, fuel 
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'•V fla'tcninpf thcin, to the joinlDj^s of the vcs- Fine porcelain clay, mixed willi a Boluiion 

trU, \\ iiirli>iu;:liMo lie jicrili'Ctl) ilrxjiccnnsu of borax. Is well achiptcd to Iron vessels, the 

fhi I ;ist iiioisi'irr wn-.ijil prevciii the hitc ])art received into an aperture liein^smcai* 

fniiii .Mliiennj^. \\ Inn llie joining are well ed with it. 

cl«>-(-d -.1 itii tills t':it liitt'. tilt: \i hole in to he f.^oHnMirM. The fine dn^t of ]ycopo<Ii- 

ci.xiTLil uitli slips ot linni spread with Into nm, or chihnioss is pi'operlv the seeds of the 

ol !>iMj niid 'vhi esnCe;;^. 1 hose slips urc ]dant, and when difl'iist'd or stri'vved in tin: 

t>» .!• tUs.ciied \i illi puektlin :iil. The m- air, it t.ike'i fire tVoiri a eandh-. und bums oiY 

« o:i.l In:* IN III ( is>ar« to kn p on the f:it like u flash ot' li};-hln:iii;. it is used in the 

lulf, liera :»■ ih:s l:i^!-.r rniaiiis soil, uiid London llu utres. 

<i ■> - n«u 1). .ij!!!!- .•Jilnl I iiuii-'ii t'l stiuk on * l.iiiiw Stonk. Flint v slate. ' 

aJuir. . * l.kTHiiuiii.s. Sen Sriiui.iTf:/ 



"% J *.f'I'.l{ VTION. The sioepinj^of alio- as ihiir proportions, v:»r_\ much in diOercnt 

.11 (!> Ml :i f old li'pi'ir. inaniit'.ii-lorit s. liellnt reeuiiimends live 

M vi'ii> 'f, :isiil»«.'.iii( r vcr\ extensively em- ounris of uliini and our ounce of tartar to 

-,d"\' d i:i dxeMig;, i» ;lie rooi ut the ruhiu ouch pound of v.ool. If tin; propoKion of 

»irc*»ri:ii. tartar he luenased to a cc'i..iin dejjrce, in- 

Al ii' -:;:h ni:uider will j*Tou liotli in a stilf steu<l of u red, adeepand diir:iblc cinnamon 

chiM '• '<:oii, :iiid ill saml, it Miceeefislicttcr in colour is priMliieed; iiecause, as we havo 

aniiK!ri-.i:i l\ ruii. s.)fi,.iud >oni('\\iiat sandv seen, arids have a temlency to ^ive a yel- 

soil: :: i»eil«i\..?i d iti iii.ui\ nt ilu: pn>\ iiices low tin;; c to the colon rin^f particles of niad- 

fiff' Fr.wiec, 111 Msaee, Noruianth, and Pro- der. Kertholl.-t found, that, by employ in|;7 

* «*iire . the lu st of F.unipean};"'o\\ ill is that one-halt tartar, the colour sensibly bordered 

-4 iiirh '.'iMhi-stVcun /ealaiiii. more on tho einnanion than when the pro- 

1 h< '»e^ i-(iot^> areahoui the thirkncss of portion was on!} one-fouilh of the ahnn. 

a {;o<*^i- :|iiill, or at most ni ilic hiil>- tint^er : In dyeinf^ with madder, the bath must 

ti e\ :iw "(isii.tiMMsp.i:-' i\\ auii ot a ri-diii>li not he permitted to hoil, because that dc- 

•'iii.iiir, tli<-\ li.i\< a s'.'iM^' Mnell, and ihi; t^ree of heat would dissolve the fawn-co- 

har*. is sukx '-i. Inurid particles, which arc less soluble than 

ll'-lln- .1.,, :;!>i > tIi.'superiorii\ of the mail- the reil, and the colour would he different 

<!i r «Mrli eonusftfini t!ie I e\unt to iIm- •->:-- from that which we wish to obtain. 

r'uns'.mrv of iis lii\iii ■■ liLtu dried in llic The ouanlit\ of madder which Mr. Foer- 

I'pen ai', neremplo\s is onI\ onc-ihiitl of Ihc weij^ht 

I !tc iL I roliii:r:ii^'Uia':> r nf n.adiler may of the wool, and .Schacli'er advises only one- 

In- ill-- "h*!! in ;ilcnhiil, :iud on evapura'ioii, fourth. 

a n ^ ii:iiiin( t ;i il:e;> n d is left. FiXid al- If wocd be boiled for two honis with one- 

ka!i foriiL-H it tlii<« s.il.iriim a violet, the suU foui-th of sul|i)iato of iron, then washed, and 

ph ..ic ai i<l I f.4wu-colotired, and the sul- afterward put into cold water with one-fourth 

[»!i..*^ ui '...'Till ;j tiur n d precipitate. I're- at' niatUler, antl then boiled for an hour, a 

1 ;.,■ I'n s ot v.ii-,i I, shuilrs iii:i\ be ohtaiued eoiler colour is prtnluced. Ilcr^^Tnanii adds, 

h\ .I'i.; . M.!:\-, finlk. hu^ar of lead, and tie* tli;ii, if the woi>l lia\c not been soaked, and if 

TMiiii- • r ill.. it he dud with otic ])art of sulphate of iron 

'I :.«.-. ■:lU^' t r.npii'iiusrliIorlni'rf«|uiMtl and twnof maiiiii-r, the. brown obtained bor- 

tn : -'. ••■ ; t!,. I .j.i.iiof a il. ij-i'liou i»t'ir.ad- dersupoii a red. 

t\v\ •» ii I i!i!i v.'.it in r.iTi v>.tr\ tothsiiny Kcrihollet eniplo\ ed a Sfilution of tin in 

i'.:ii .•!' .1 ili.iMM*!!! of an I -pial weifjilt ni' \ariou> wa\s, both in the preparation and in 

i - ! . •< d. the muilderiii^of eloth. He used different 

\\ . .1 v. i.ui.; 1- ..;y,. fjoni niaddi*r only a solutions of tin, .vntl foun^l that the tint was 

p r -..-»''Ii' Ji.* . it ill,- coloiinn^ p.irti.lfs alwaxs niori'\eIl.iw'in'fawti.colourcd,thouf*'h 

vr.- 11 'f ll\ed \>: :% n. .•.,•. \> j.icli orr:i."iins soMe.'tini."« l)«i};^ht*:r than that ohtained by 

:lu';ii T't c«!:iii»:ii'' \ i'.hth.' siu i ni«i.\- lUii- ihi" f«»iii,ii»u» proci-;?. 

ni.i'i i^ , .1"! Mhii-h iu».iUji m.^as'iie d. riihli Mr liuliliclie descriljcs a process ford vc- 

Ih- ;ii tV-.: . »!ie jiisiri.-ti\.. irUlni-mi of ll t« in.; -Hilk wiOi nKuldiT: forone pound of .silk 

:i.r. l"'" tlii- j.i.j'ti-e, \\u- woi.lliii stuii':> hi. ir.-ii. rs ubath of lour ounci s of alum, and 

ari. fir*.'. Imim. .1 t-i:' two omIui... in.in-s \ulli oin- nviu<rof a solution of tin; the liipior is 

all :ii :\\\k\ lMi.»;-,:«t.. r whiei.;!tr\ :tn- l-fl Co ti>i«.' hit to M-tth-, when it is to he decanted, 

dnin : tlu > :.re ihcu slij;hl'.y wnmjf and ai.d llic silk eaiefnlK snaked in it, and left 

pi:t lii'o .1 liueTi :>:•}<■, and eairieil itito u cool for Iwi-lv.- hours; and alter this prcp:iration, 

plur,-. I hi re th«\ aiv sutler'-d to remain for ills to he inimei>e<l in a hath con tain inf; 

Nnp.r' .!.i\s. half a pound of m.i>Iiler softened b} boilinfj^ 

I \' epijulilics of ahjm umJ tartar, as well wiMi an infu*l'jn of trails in white wine ; tUL« 



t»'o niiiiutcs. Wlicii tukun Tiviii the bilh, 
the kilk ik to he uatlicii in a itrcum ul' wn- 
Icr. mill dried in tlic viii. Mr. \iiihliclie 
cumiNuui the c.lcnirtliii!ivlitaiiii.-il,B')iichii 
rvij'ligrnvtncni.totlu' I'urkey-rul. If the 
H^aJIs \tr lift iiut, tlic colour i^ cii-urtr. A 
great ilegrue i>t*brij;litneM niav be coniinu- 
iiicatc<l l<i the tim. ut' (li('Si:.^iy nfii-rw.ird 
|>aiulli);it tiirough abUh of bnui) wuod, ti> 
vliiclioneounecof Mduiiifiinf (inhMbceii 



1'hv muldern:.! ul'cinton isdLrtiiijtuiihcil 
iiilii tu'o kiniU unc is caltud ■.imph- madder 
rtil: tlieuUicr, uliicU is iiiiii:1i lii'iHiit.T, is 
Ckllcd Turkey or Ailriuniijile ivd,TH't:»i!i>: 
it cnnici Iriiin the J.cvitnt, iiiulki- ■.'.-lil'im 
been t'liiikllcd iti brii;liiticu ordiirabiliiy by 

UiUKarKumaclidispniictbn'ail.iiiilcii'.Vin 
to tcrcivc the iiiaddvr colniir, aiid iliu pro- 
per nionUiit in acetutc of uliiiuina. 

'lite liiltalu iiid nitir'iuU- iif iruii vs a iii'>t<- 
duit, producen a U-ltir clUcl thaii the '■iil> 
phMc Mild aeulalL- oTlbr Maine nittali llii-y 
allurd a, beautiful, hx-II Mtiiiultd viulci co- 

Tlie Adrianoiiic- rit ji-w-cwui adi;jrpc of 
bri^htueas, whlcli il i-. diliicult f.ir <is lu up- 
pnMch by *n; uf the piyCiMAL'S liithurtii 

8omo years i^i, Mr. I>:i[ii1lun wil itp a 
dychouM for this rtd at (iimi^w ; ontl in 
irOUtlic CDminiuioiierKfiirin4i>ura(-turv»in 
ticiitlaiid paiil him a preiniuTn.riirriiiiiiniiui- 
vatini; his pniccks In thv late ri'i'f. II1at-k, an 
eunditinil <il'itHiii)th<'iii|;diYulKi'df>ir ciccr- 
tuiu term 
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degT«cii« cabled Ihc weak barilla liquoTi 
the other the siruiig. 

Diaiulve tJte peail allien in ttii pailt, of 
four ^latlH each, uf suit water, and llie 

L.CI all Ihc lirjuorH stand till tlicj become 
quite cluar, aiidilieii mii ten paiUuf ca<.-ii. 

llml :1k- coHon in ililfc iiiixlun; li»-t liotirj^ 
then wash it in ruiiiiiii|; u'Jter, aiiil dri it. 

Kl'p. II. Bain *i.,«j ttni»iftTy.— Take* 
suSirient (piaiitity (icn pait.j ut lUc kunnf 
iKuilla wa'i-r in a tub, laA mix «itli it tuo 
pailfuK of ithccp's dung; tlitii Ihiiit into it 
t#o (iiiart boltli* ut sulphuric miil, <mr 
piiuiid of KUin-arahir.atid unc poiiiiduf mI 
Binnioiiiuc, bu:li piviimuly dis-alvvd in a 
■UlKoienl igiiantitt uf weak barilld watrr-, 
and, laflli, ta'cnli-'ivf pfMimls nf oliie ai, 
pn'vioiiftlydihsij|v'i-il,orwi-llnilU'duitht>-a 
imils (if (Iif ffi-iik barilla Miller. 

The niiilL-n-iU of lilts !.tti-|t htnn;; well 
iiuKeil, In-a'l duu'ii th- cxt'in iiif* i: iiiit.i it 
i^ well snukedi kl it s!eq> l«.:!ii; -fjur 
huUTi. then nlin;; il hunl and ilr; it. 

!iti't-p It U]^iiii tr.eiilt.t'.iur liuurf, and 
again v.rin; and drv it. 

Sicrp il a third tlnii^ tucntv-IVmr liuiirf, 
after uiiirh wriii^ an<l drv il; aiid, lavJy, 
ua.liil «-i'llnii:l<!i'i it. ' 

.V: ;■. ///. TLr Wur- .-.^■/k.— Thi'i p»rt if 

tlii: ].nici"n i* pwi-ily liir ^aine w:rh ihc 
lail III i-viTy pinii.'dHr, (-"ici^pt tliiit tii* 
shecp\ dung is oniilli,'il in tlic compiuitiM 

«'/.. V(. fia'- ,.i-.;..-ni^'\ twentjfiie 

water, uiililfmir.ir (i'le are boih-.U"!!! 
fti-iiii lbi.'li.|ijori:i;<)atith, and[i 
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lAittly, Stir all well tofc^ther. Then having alt, require for complete decomposition 56 

hcturciiaikl put the cution on sticks, dip it of subcurbonate of potash, or 44 dr)' subcar- 

ittto Uio hqiiur, and iu()\e and luni it con- bonate of soda, and} ie Id l6of purcmagne- 

Biuiitly one liuur, durinfj^ which gradiudly sia after calcination. 

increase the heat until ttic liquor begins to Magnesia is a white, soft powder. Its sp. 
boll at tlie end uf the hour. Then sink the gr. is X3 by Kir wan. It renders the sirup 
cuiion, iiud bdil it geutl} one hour longer; ofviulets, and infusion ofred cabbage, green, 
ami lubtl) wsaIi it aMd dr)' it. and reddens tuinieric. It is infdsibTe, ex- 
Take uut Mu much ot tJie boiling liquor, cept by the hydiuxygcn blow-pipe. It has 
that whrii rciiiains ii.ay produce a ntilk-u arm scarcely any taste, and no snicU. It is neai> 
hi'ut u ith the fresh u atcr u iih « hich the ly iiuM>luble in wa' cr ; but it absorbs a quan« 
co{i;)er 19 'A^diw filled up, and then proceed lity of that lic^uid with the production of 
tu nuke up a dyeing h<[uur, as above, for heat. And when it is thrown down from 
the next ten puuiids ot cottun. the sulphate by a caustic alkali, it iscombin- 
Sop. vm. Thfjix'uiv steep. — Mix equal ed with w ater consitituting a h} dratc, which« 
pans of tile gmv steep h({unr and ot tiie howe\ lt, separates at a red heat. It con- 
white steep ln^uor, taking H\e or six pails tains about one-fourth its m eight of water, 
•f each. Tread down the cotton into this When magnesia is eiposed to the air, it 
mixture, and let it steep sis lumr^i: then very slowly aitnicts carbonic acid. It com- 
w nng ii moderately and equalh , and dry it bines with sulphur, forming a sulphtiret. 
Without washing. The metallic basis, or magnesium, may be 
Strp. iX. ///v;/'/ifi*/iiii^ifff/».— Tcnpoimds obtained in the state uf anulgam with mer- 
of white suap must be dissolved very care- cury,by electrization, as is described under 
fully and conipletel} in sixteen or eighteen Haiiium; but a much longer time is neces- 
pAils ot uann uatef: if any htde bits uf the sary. Sir 11. Davy succeeded also in de- 
soap niiiaiii undissulved, ihey will make composing magnesia, b\ passing pot asNum 
sp- ui in the cotton. Add four pads of strong in vapour through it, livated lo whiteness, 
barilla water, and stir it well. Sink the rut in a tube of platinum out uf the contact of 
ton ill this liquor, keeping it down with a'r. He then intruduced a small quantity 
cros» sticks, and co\er it up; boil it gently of mercur}', anil heated it gently for some 
two hourn, then wash it and dry it, and it time in the tube. An amalgam was obtain- 
is finished. etl, which, by diHtillu'ion, oul of the contact 

* MAiiacroBr.4. A species of coral, the of the utmo^pliere, aihirdcda dark-gra} me- 
iooph>t« of naturalists. They consist of tallic film, infusible at the point at which 
c^arbonate of lime, and a little aiunial niein- pla!e*glass softened, and which in the pro- 
bmnaccous subMance.* cess of the distillaiion of the mercury, ix'n- 

MiftisTKRY. (Mieinisis formerly applied di-red the glass black at its point ot contact 

this tenn to alnuitt all precipitates: at pre* with it. This tilin burni^-d with a red liglit 

sent it JH applied onl\ to a few, which liatc \ihen 'iieat<.d sti-onglx, and became cnnTcrt- 

retained the name fnmi habitual usage. id inlo a white puvider, Mhich had the clia- 

.M\iii»Ti:uT UF UsMi'Tn. Sec Hismitii. ractcr of magnesia. \\ hen a portion of 

* Mir>M!ii4. One of the priniiti\e earths, magnesium uus throvvn into uater, it sunk 
having a metallic basis, caiUd magnesium, to thu boUo!n, and eH'enesced slowly, be- 
lt has been found nati\e in the statu of h}- coming coxcrcd with a white powder. Hy 
ilrate. adding a little muriatic acid to the water, 

.Magnesia may be obt.iincd, by pouring the eilenescrnce was \i(ilent. The metal 
into a suhitiun of its sulphate, a solution of rapidh disa[)p( ured, and the solution was 
subc:irbonate of siKla« wasiiing the procipi- found to contain ina;.;iusia. No direct ex- 
tale, drving it, and exposing it to a red heat, pt^rimenis hare as \k,\ been made, to detcr- 
It is usually procured in commerce, by act- mine the pniportiuns of the elements in 
ing on magnrsian limestone witit the impure magnesia; but fn)m experiments m:ide on 
]nuti.ite of magnesia, or bittern of the sea^ the eombiiuitiun of thi.s substance with sul- 
salt manufactories. The muriatic acid goes phurlc acid, asi!j:ning tliat they are in single 
to the lime,furiiiinga soluble salt, and leaves proportions. Dr. \Vulla.ston intirs the eipii- 
behind, tiie magnesia of both the bittern and valent of inagncs'.i to be '^.46. Hence mag- 
liniestoiie. Or the bit lern is decomposed by nesium will be 1.4'5. M. Gay'I.us-»HC has 
1 crude :»ubcarlionaie of ammonia, obtamed lately experimented, with hischaracterisMc 
from the distillation of hemes in irtm c}riii- accuracy, on the sulplnte of magnesia, and 
den. Muriate uf ammonia and sul>carbuna:c fmds it, when or} slalli/ed, a compound uf 
d' magnesia result. The former isevaporat- dry sul^jhate of iim.^nesia, 4S.57 
ed to flrvness, mixed with chalk and subhm- ' wuier, 51.43 
cd. Sul)carbonate of ammonia is thus reco- The equivalent number for the «lr)' sul- 
%'ered, witli which a new quantity of bittern phate is 7.471 y.\ whence that for magnesia 
may be decomposed ; and thus in ceaseless js 2.47109, approaching very nearly to Dr. 
repetition, forming an elegant and economi- \Vullaston*s detrrminatiun. 
s A pTfy-c^. VKi parts of rrystallbtd Hp^owi TThen ma^eva 'n sirougly btated in son- 



tact wilh 2 rolunies nf clUorine, tliii gt* i* 
abioriicd, and 1 volume uf itxy^u is dincii- 
^agcd Iluncc it in evident iliai thtrc ex- 
ists a roinbiiiatlaii of ium^l-huiii mid chlo- 
litic, or a iruv diknidc. I lit.- Mlt culled 
RiuriMlc uf iiiE^nctui, J* ■ cuni[icniiid ol tlie 
c-Uuikt.: anil vnAvr, \i licii it is acti-d on 
l)f a Mrinig' lieat, ity ht tbu greatest pan 
tit the clilonoc unite* tu tlicltydnigen of 
the wutur, and men in the turm of inuriatk 
acid easi wliile llic axy^uii of the decum- 
pOM.'dn'aier.conijinci with the magnL'smm 



Uagnoiia is otlcn associated »ith lime in 
minerals, and their ]icrl'eci M'pviation bi> 
coniMun inttres'.ing prul>leiii in oiiultiiis. 
U. Loiiechani^i liiu piibLiihed a valiiahlepa- 
jieronUiesuliject.intlic 12th volume of the 
•Am. ik Chim. <l i'ti/t. 

lie conwdera itibcarbuiiatc (ifanimonia as 
the bcM reagent lor ■rparaiing the two 
earths. Cure muit be taken to tiller the «>■ 
lulion from the cakarcou* prccipiluiv, iiliort- 
ly alter the adihtion of the uibcurlinnate. 
IfitstwdlJ «r IH tu>ur>>, subcarbunate of 
magnetia bill with the curiiunale of lime. 
JUU parts or solution ot' pure muriate oflimc 
gave, with subcarbonate ul' ammonia, 1.5475 
parts of carbonate al'limei lUUof tlic tame 
xululion, ]>rcviiiusly mixed with muriate 
of nugtieua in exccsn, yiuklcd 1.55113 
parts. Alkaline subcarbonaies dissolve 
the subcurbouatc of magnesia \ but caus- 
tic potash prccipiiates niagnctia pcrl'tct* 
ty, cKher vith ur uitliout licai. lie ob- 
jects to tlic method of se|iatating tlicse 



average weight of a ira-spoonful is at leant 
40 grains, uuil llie avenge dose « u> a tea- 
spoonl'iil and a half, it niaf be preiunitj 
thai she [oiik, during the uliovc period, be. 
tu'cen 'J and lU pounds trot. -In tin 
course of tbc last uiitumn, slie 'ivcaine «;«>■- 
bic of a tcnderncs:> in the lei'; kide, jiisi abi.ve 
tJii: gniin, connected with a dL-cp wainl 
tumour, ubuurcl)' lu befcltuinuipresMiie, 
and subject to attacks of eimstipattoii, u-iih 
painful xiiannuilie aetionnfiliebuKLlst vnet> 
mils, Biida highly irritable hfatc I)I*»:>ii|lic1l 
lliesc alluck* riciirred every two or tuive 
weeks, vairiiigin violence, liui reiiuiringthr 
use of active rcDieiliea. Hevewl irrcjiMlar 
lumps, (if asoft hghtbniu iiMibs'ance, uiri- 
voiik'<l,ltaviiigtlieappe»onceuial:ir^i'iaan 
broken dou n, and when dry cxireniely Iti- 
a1>lc. A part of each naa Mibjccled tu in>- 
lyiua, ami Ibitnd to consist cniircl; of tub- 
carbonate of inagtieKJa, cdiicretcd liy the 
nuiciis of tlie bowels, in the pruporlion of 
about 4tt per cenl. Kbe wns cured by ibe 
use (if oilier piir^uiives." AnoUier case is 
mentioned, in h luch not onli large qiianti- 
tieiiiif aconcreliim of a similar deNeiipiKm 
were voided, but upon examinatiun ativr 
dcutli, whicli took j>lace (K-rhaps ii\ months 
after any migiieMa liad been lakLn, a col- 
lection, supposed to he from four to sii 
|H<unds, was louiid InibciMed in the hvail 
uftlie colon, which was of course much dl>- 
teiuled. 



* JIMl^E9ll (llrMiATF ofV This mine- 
ral wa> t)>uu.t by l)r Unieu of New York, 
ill small leins in' sirpciuinc at Hobokeii, ia 

Nc*JcrsEy. Colour«hitC. MuAffe. Ll» 




MAX MAN 

LAroLiTK. Salilitc* i^ition passi's in a }^rcat ilcuure Into tbt 

.kcya and Ml Lie Acin. See Acip prutoxidc. Accurtl-n,; to bir 11. l)av\, tlitt 

)' olive oxitle consista of 

.LkA 111.1X1. Set* DiTTiLiTT.* Mun^^uiic»iu:ji, - 79 

.1114. liie innunil laillow ut* Kir- C)x;.^iii. - - - :J1 

i cii iiavc been found on the coas. ot And the biuck oxide, of 

II ii.»cnit>k'K wax. lUbp.gr. i!» Mun^j^uiiciuiin, • - 69 

L la .v.iKC, bnltie, stuMu (ja|iLr like U\\ ufi n, .ilioiit . - 31 

4 Miiu ii iii()>icr;iie heut, and burns lie coiiai<ien tiie first a.i u dcntoiidc, 

[.•c liaiiic and lUiicU skinoko. li d.it- whence the piuue c'|iiivulLnt l» inferred to 

*udii; in oii, and miiiert'cctly in not be t'.SoS. 

* ' The olive oxide, 7.6J3 mct.+ 2 ox. 
A\K»h. A meta) of a d'dl\ihitish Or, . . - 80. + ^0, 

iicii i>nik«.n i)iLi - hic'.i bo<in^i(j\%ii The black oxide will be, r-3>>o -f" '• 

jx..latii>n, rioiii '.lie :ici:oii iif Mil- ujr. Or, . - • Tl.a -f" •^•^* 

I, br.tiio, iho'.^ti nt)i {i>.Uerixubiu, 'I'Ijc coinj>ound ot tiic 
;U in ii» iraciuic ; Midi:iicitlsl\ tiiai iinii v^itii water isa 

no lii-ai vci L \luS)iicd ii.i.i caiued it dcat(«h}drat(.>, or 7.533 -4-2.25w. 

ilo ni.i-.>c» It :iiit i.>)ii.«uicra;»u- ma;;- 'I'Iil- oiivr o\idc becomes green b,\ the ac- 

tts »|). ;;:■. 11 ii. f. \\ iteii U.okrn tion «.f potuiin, wiu-iice .Sir II. accounts for 

.. it tail.s iii'.o a |Juv^dcr b\ s^juniaiie- tin* mistaken of c hi. mist h rclativu to a j^iteQ 

aiioii. oXide. In th-s east- liicre ib a eumuination. 

iganot licaU'd in oxygen, or chlo- Sec C\nr.i.».ON M n^u»i.. 

A-sli:-( and t'.j;iii<> an o\uic tir etdo- lip. J'tioaiNon ji iCiieb on the number •>.£ 

I IS diiliciiK to uiiCidcun titc ox.id(.s for the atom oi muiij^anesi*, lioni the rc- 

iiKse. srarc-iies of John and lirrz^iius. The coii- 

liuig to ^ir II. Davv there are two iidinec due U> hih anthoiity in this case may 

>iU*, ;li( (d.ve and ilie black ; .Mr. be jadred of from ihc toliowinj; nuiia i\c : 

Uis» tliK*..-, .Ik' olive, duiK-ied, ..iid '* l)r. John acknowledges, thht h:> a-iaivses 

il. I'lienaril ha.^ Uhi:-, ttie ^rei n, Uie o ikese oxnlcs is l>\ iu> means to be dcjiend- 

I irie .iLite ol indiaie), tne cueMiMt c-l on. Hcs/eh iS*.-.*'" ulcinenl is ra hjr llieo- 

Jid tlieolack; lkr-/eiiii<t lia?i five, letieal Uian i Xf.er.Uienlal. lie exenduubts 

jfia_\. tile - t Olid ^reeii, the liiml of liie existence of hi si first oxide, the only 

111 a:c iiut w lM defined, a:id the fiflh one he examined; and he has advanced no 

aek. I » root i!ia: lucre cv.sts any tldlerencc bc- 

< ,iei|)lc\ily it wilt lie prudent to tiieenhi.*: second and t'lirtl oxide." — 'Hence 

he auilioriu of Sir II. I)av_\. it is eudent, iliat protoxide »^ihe jjieen ox- 

,c tiini oXide ma\ i»e ob ained by idc of John) of iiianganese is composed of 

^eoiiiiiion hluok maii|canese HI sill- .Man|(ai:cse, 3.5 ItM 

I- iiiliir acid, adil.li>;- a little sujjap, Oxy^iU, 1. *2d.75 

ipita. 111^ b\ Nohiiion ot potash. A *• Thi™ very nearly coincides with Her- 

•\%er i.t obiaiiied, ,\|iich bein^ iieat- /.cliu.s'h tiii»d oxule. Ami in reality hia 

•dnesi out ot ilie Contact of au\ he- thinl oxide is the />»-o,'/i*/*.'«- of nun|faiic8C. 

. llt>.i , |i ire-c>)li)ured, and la-th red- Si'^trm, i ol. i. Pi>. •! 'J and KJ4. 5Ui ed. 

I II le pie>ei-*i.<l, it sliould be wasji- He takes liin proporii<m??iii the peroxide, 

: h 11,4* W.I I ei, previously freed fioin from Her/eliiis's Mtieoielical considcn- 

. lien (irud i>\ di.sttlliiigiif]' the iiio.s- tioii.s, ' to the exclusion of Sir II. Uav) • 

piiort tilled With hMir«i(j;en. Tnc " cxperiincir-.." the pei-chloride may be 

e oxide, M hen exaniiiievi in laij^e euiivciuriitly obuiiiicd b\ iKuitinu the niU- 

.'s,a;>]ii-a;-» almost black; Out h hen riate of iiia!i;;:iiusi . It tliUH appears as A 

jMni while jia[}er, its*ihve lint isup- pale pink-co!onri*d substtnce,seini-transp»- 

It take.i liiv when k''eiitly heated, renl.and in brilliaiilscaU s. H is a compound 

* in ue'icm. io\d a^ciuuvsabmwner of 7.5.i.J mciul 4* -* cldoriiie, fn)m the cx- 
bliixil) :iti*ior:}> o\\|;enf:oin theair, pcrimenis of lir. John l)av\. I'robably a 
:ii!iini>MH( m;)cn ores. It di>sol\es pmtochloride iiia\ he foriiud. 

witho ii elier\esCiiice. liie white Sir II. l»a\> is inclined to believe, thtt 

iljla.iinl ah.ie.islhe IndnAtedprot the olive «>xidc is tlieonlv <me which eiiTcr* 

riie dill*, rem tiiiis which it assumes into combination with vitiitiuble siiiisiahcc =. 

-ure toair.are in .eiiiouslv silppose<l The hahs of man^^aneKO have been hlth* 

II. Oa\y. to ilepend on "the forma- studied. They are mostly sohilile in water. 
Tialdei|u.uitities of the black-brown reiropriissiule of potaj»h gi^es a while pr.- 
Inch pruhably retains ttie water con- c:pitate. 

I the white hydrate, and i* hence llMlrosiilphuret, - • white 

Ce-cotoiired. ' Miliiliurettcd hydrogen, . 

e black /^ruj7i/f*. Its sp, gT. is 4. It iialhc and, • " ^ 

combine with an\ of the acids. It burrina:e and bcnzoatc of am. 0* 

iv^eiiwbcnbeatcd; audby intense ConccntntcU sulphuric acid atucks roati- 



MAN 

^ncKt, ut the same time tint IiydroKCK nu 
la ill«:iiKug?d, If iiiliihuriv aciil t>u uJdctl^ 
and (Irunn □<)' L)i tlistillulon st^vtrral timtH 
fniiii iliL- Lluck iixiilL-, b> a lieu' nearly >)>• 

E'lNiCiiinic to i){iuUoii, iii > (clmt vmrl', it U 
iiiiil, tiiut oxrgxjn ^ it irnn-iiEagctl to- 
wnrtl iIk- end iti each proccsi. arul pari of 
ttic nxiiL in (lisnuhred. Ilicwtkition oTthc 
iHilpiiuie iiwle frum the m<^l iM-lf ii co- 
hniviusa. II' it be miule fn>m the black ox- 
icl<.Mti>ii|>.ir|.i;-tJ>-rc(hl><itihitc<>l<>iirUile- 
■tniiuil lit lIleliKiltuf tlieauit, aniliiKuiiirc- 
itwcilbyrcinuvinKliWiMil.itKiiiimutlK-ilark. 
Siil|(iiiinHW aciil 'liMiilvcs the o^ide, tak- 



ais: 






fonnii^a sulphate 
will) liic ri-tn'iiiiiiij oiidc. 

Nitncacid (liAtnlvea tnaii^iciie with cf- 
rervescvnce, anil Ibc escuuc i>f miroiw gia. 
A spotip', black, and friable Dialter rumaiim, 
which I* a carburet of Iran. The sotiilini) 
docx not alFottt cijitali. 11ie oxide in nuirc 
teadilj luhible in nilraus acid. 

Mangancic in dihsolvcil in the iimial man- 
ner by muriiilic acid. The HoliitiiiTi iif man- 
ganese in iiiitriEUie acid scarcely uliunls 
cry* thi hut a ilrliii<iescunl aalinc nuiw by 
cvaporatiDn, wliich lamhihle inalciihol. 

In (be dry n-ay, tbu ovKle ot niangunev; 
combiner uitb Biicli cikrtiui and sUinir Riib- 
iitaiiccH 31 are ca|K^Ic (if iiniler^>iiij;fuainii 
in a »iruii)c licot. Then: cxpvrnimnis are 
moat ndvaiUa^oiiKly performed by ilie 
blow-pipe, u'liicb see 

ThiB metal ntcllii reailily villi moat tif the 
Other mctak. biii reirplit incrcnry. tlahl 
and iron arc n.-nclerctlnnirv t'li.iiblt-bviiilnc 
ailditioii of nungani'se ; and llie taller me- 
tal in miitprtHl niiirc ditriili,*. Cop)i(;r be- 
ri)nu'f Tt*! fiisiblc, and Is rciijirtd » liiter. 



MAN 

The manna flunk naliirally fhim this tret, 
and aitacbos itaeU'lii iissidcH in ihc form of 
wiiite Imispan-tit drajis ; but the e\lt3C- 
linn of tills juice is facilitated by mciiioni 
made m the Iruc during inimnier. 

Ill uiiell is Ktroiig. and itN taale aweclnk 
and sliij-lills naiiiicuiia; if cxpiwe<l on but 
omls. It swells up, tikea Are, and lekva • 
liglil bidky coal. 

^Vatei totall} iIkhoIvcs it, vliether hoi m 
eoM If ii be boiki! wiili lime, cjanbi. J mih 
wbileof e)^, ami ciiiicimralvil Uy eiipon. 
tion, il atliinU eri Malt ol sugar. 

Manna utiordit, by distdlatioii, waier,aciil, 
oil, and onimuniai its coal alionls fui;d al- 
kali. 



KM. Animal and Ve|[Eialilcniiltca 
intrmluccd mlo ilic w»l, tuacceiEiatc \t:igt- 
(atioti, and inercasetliL praducliuliotcn^K. 

riiMlK nl a);ric>iltiire. Itjl Uie maimti la 
which manure)' act, the bvst manner ui ap- 
pljins tlmm.and their relaiite v^lue ,ii 
ikiralidilt, wi-re little iinderslood, till the 
greiit chemist vho gave new liuire tu tlie 
whole science, turned hia mind lo tliiL m 
darkest, bnl inosi iinponant application. I 
conceive it will be doin)[ a H-n ice to MIC iety, 
lo aid the diii'u«ion of the li|;ui springior 
I'roiii ihe invalunbte rcsearcbes ol bir If. 
Davy, by iimurtin); tiK- lollowing iihort ib- 
■tract from Ins Aj^ciillural Clieinisiiy. 

The pores in .In: libres ut the ruoll «f 
plants are wo Hinall, iliai it it u iih Uilficuhr 
tbei can be discovered b\ tliu micnncupr; 
il is ni)l therL-l'iu'e prolialile, that solid mil- 
itauCL'Scan ii»>.<iiniotlii;mtronillie ml. H« 
tried an 
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Vliey hacl fennented. At that time, he sup- eessw amtnure, contains a large quanf)^ 
pimrd that fcrmeiitatiun was necessary to ol' mucilag^', some ulbuminous matter, and a 
prepare the TimhI of plants; but he attcr- small quantity of oil. 1'his manure should 
vania f«iund, tliat the deleterious efl'ect of be used recent, and kept as dr} as possible 
the rt.*cent \e|^etable solutions, was owing before it is applied. It forms an excellent 
to their being too concentrated; in conse- dressing for turnip crops; and is most cco- 
qiience of which the vegetable organs were nomicafiy applied by being thrown into the 
pn>hably clogged with solid matter, and the soil ai the same time with the seed. \Vho- 
tr&n*ipiration by the leaves pre\ented. In ever wislies lo see this praci ice in its high- 
the beginning of June, in the next >ear, he est dcgrci. of perfection, should attend Mr. 
ii»i*<l ^dutionn of llic same substances, but Coke's annual sheep-shearing, at Ilolkham. 
so much diluted, thut tiiere wa:* about only Sra-wfudv, consisting of different species 
one two-hundred til part uf solid xege^able of ftici, alg:c, and confcn'x, are much used 
or animal matter in tiie solutions. IMunts of as a manure on the sea C(ia.*its of Britain and 
mint grew hi xurianih in all these solutions; Ireland. This manure is transient in ita 
but lea.st so in that of the astringent matter, effects, and does noi last for more than a 
He watei-fd some spots of gra-ss in a garden single crop, which is easiU accounted for 
vith the different solutions separately, aii^ from the large quantity of water, or tlic ele- 
a spot with common water: the grass ira- mciitiiofwaier, it contains. It decays with- 
tcred wtth solutions of jelly, sugar, and quCproduciiij^ heat when exposed to the at* 
mucilage, grew most vigorouslv ; and that mosphcre, and seems, as it were, to melt 
vale red with the solution of the tanning down and dissolve away. He has seen large 
principlegrewbettcr than that watered with heaps entirely destroyed in less than two 
common water. years, nothing remaining but a little black 

Vegetable and animal substances deposl- fibrous matter. 
ted in ttie soil, as is shown b> universal i x- The best farmers in the west of England 
perience, arc conntmrtl during the process use it as fresh as it can be procured; and 
of vegetation : and the\ can only nourish the practical results of this mode of apply* 
the plant by affording solid matters capable iiig it are exactly conformable to the theoi/ 
€f being dissolved b\ water, ori^aseoiissub- of its operation. 

Stances capable of being al)sorbed b} the When straw is made to ferment, it be- 
fluids in the leaies of vef^ctablc.s; but such comes a more manageable manure; butthcre 
parts of them as are rendered (caseous, and is hkewite, on the whole, a great loss of nu- 
that pass into the atmosphere, must pmducc tritive matter. Mow manure is perhaps sup- 
ft comparatively small etVeet, for gases soon nlied for a single crop ; but the land is less 
become difliised through the ma-s of the improved tlian it uould be, supposing the 
aurrounding air. I'he great object in the ap- whole of the \egi tabic matter could be 
plication of manure, should be to make it finely divided and mixed with the soil, 
afford as much soluble matter as possible to Lord Meailoubank states, that one pait 
the roots of the plant; ami tbat in a slow of dung is sufficient to bring three or four 
and gradual manner, so that it m\x\ be en- parts ot peal into a .stiUc in wbich it is fitted 
tirely consumed in forming its &ap and or- to be applied to land ; but of course the 
^iiized parts. qiianiiiy must \ary arconling to the nature 

Whenever manures ronsist principally of <>f the dung and of the peal. In cases in 
matter snluble in water, it isexideiit tli:il which some living vegctat>les are mixed 
their fermentation or putivfartion Hhouldbe with the peat, the fermentation will be more 
prevemcd as much :is possible : and tin- only readih clVectcd. 

cases in uhich these process.. s can lie ii>e- M.uuires, from animal siilistances, in gen- 
ful, are when the manure rimsi>tsp;incipul- oral, re<iuire no chnnivat preparatiim to fit 
ly of veijetable or anin:.il.A" '».'••. The rirciim- thein for the soil. The jj'tat object of the 
stances nteess:u\ fmlhc put:\ faelidii of ani- farmer is to bU nd them w ith the eartliy con- 
mal substances, mc similar to tlio*<c recjUired stituenis in a [>rii])er slate of division, and 
for the fermentation of veg.'^able suhsiaii- to pivxent their tuo nipid decomposition, 
ees; atemperature ;»i)t)\e tli-.- fne/ing [)oint, Fuh fcirms a pi)\* erful manure, in what- 
Ac preseiiee of water, au.l the presence of ever staU- it is anplie<l ; but it cannot be 
oxygen, at le:ist in iho liist st.ige of the pm- pluug]ie<l in loo fix'sh, though the quantity 
ei'«H. sill Ml Id be liniiied. Mr. Young records an 

To prevent manures fioin decomposing, evMerimeiit, in uhich herrings spread over 
they should be pr-.-served dry, defeii'h-d a field, and ploiighed in fur wheat, produced 
from the cont:ict of air, and kept as cool us so rank a crop, that it was entirely laid be- 
possible. foi-e harvest. 

All j^f^n nuccuh-Ht pUiut^ cortatn saccha- Huiuh are much used as a manure in the 
■nc or niucilaginoiis matter, ^nth woody neighbourhood of London. After being 
flbrc« and reaihh t'ei'm«*iit. Tiiey cannot, broken, and boiled for grease, they arc sola 
ihercfore, if intended for manure, be used to the fanner. The more divided they arc, 
too soon after tiieir death. the more powerful arc their effects. The 

Jiape-cmkt, abieh is nsed with great s\ic- expense of grinding thcin in a mill WatHd 
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nrahihly be repaid b> the increue of their 
kKiliongpuu'CTai mnduillie Male ofpuw- 
■ ■'-■■; be niuid ui the diillhus- 
II the 



MAK 






,1 or 1 






greuliJtt [lart uf the >»ltil>]e imlniul iii;itu-r 
tliui It ciinlainii ii deilrojed it »!.iiiil.l c^jh- 
ii'<].ieiitly be iiwd a* TkiIi as puu.lilc ) biic 
if nut iiu'ieil v'ltii iiiiid niMIer, ii mIiwiM be 
diluted with iraier,ainrlicii]>iirL'il cunaiM 
tO'iIaiycB 4<iuiiii;- ui'aiiimki riiuUcrlo Turin 
■ (ir<t|ier tluiil luiiinslimcni tur auftarptiuii 
fej'ihur'mwur'jdanta. 

l^tMl ^nneabuuiidi in •mmoniacMsutt'i ; 
■nd U)u»i;h)e9i<a<.-iive Itian trelliuniie, it u 
Ter^ puwerful Ruiiiire. 

AEiioag'lLSLTtmenuliuiisiiolidsiihiianre.'i 
UMd as iiaiiuret, uiie ur the most jKiwerl'ul 
is KIM itmigoi'birdi tha: fctduii (lanaaftui^l. 
luirt^ .'ariv tite dniii; of xea bird*. Tlie 
fi.iMi, u'liic.i U iiiivi) lo a ijrcal extent in 
Si,>i:l. AiuerUa, ami wIticJi is Uie nianiii-e 
tlui fenili, 
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laiw a l.r.rtii |iart of its U'ci|rht of 
ur.r ae.d, parti.. >ut.ir.iteil with amnioiiia. 
and patth u-i<h |>utuJij some phtniibonc 
aeid comuincd witii liic bii>cii> ami likewise 
with Uiiic. Small iiiiHiit'ticxifwIpltBtcand 
liKiriaLe i,f pu>^i, a lilllu latly niallcr, aiul 
sw.ie 'piartzoie saiul. 

.\ifA.'-twV, ii is u'1'11 kiiou'n, ia a verv 
{lotrerfid inamire, and very liable todGCuiii- 

'I'hc diMLjrecablc smell of nii; lit -soil may 

' ■ ■ ■ llll.tllilllicklilllCl 



■ffi-niH'i: aliuiiul il should be uru\eM«d 
%tr. c»K,(iilK. 

Tile HirTii'i- slii>!il(l be defended u much 
a-i p'Aiiible Inii't ihi; u\ygvil of the atiiin*- 
T>!iere: a cNm|!.:et muil, or a teiuciMn 
c:ay. ollVra lii.- I'tst jimiei'tio!! against the 
a.r : ntnl bet'..ix- iht- il<iii)j ii coicrtdutciv 
or,ui'u<^r<' !-.d:dii|>. tt sl«.>il<i be drift 
as ni..rh ai p.is-.lili;. (i iJk- dmnf n teiinil 



turned •>< 
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re, and of the hippy onler in which 

raii^cd. 

ic ticAiii and dccav of animal sub- 
I tt'iiil •!> rtrM)!ve orguiuzcd fonns into 
mI cii'ibMucntii; and ilic peruicious 
I d «L i^u^-cd III the procets, M:cni to 
»i>t 'iiL' |)r iprict} ot btir\in^ thcni iu 
i« ujitTv tiu-y are fiiiid to liccome 
id <*t*\ij^.i*-4l>Ifs. Tlic Icnncniutiun 
:rc!.ic::i>;t t)i ur{ptiii/L-d sui^^tanccii in 
c u*.ii:iNj>iKTi', au' noxiouH proccH- 
-:ii nt'i till- surl'.n'c or Um; i^ruufid tlicy 
•tan '>rM.Ta!:iiiis. Ill Ji n casi-, the 
f |i]aiiib is pii:;Kirc<l wiitrn it run !ic 
:ii>'l Ml.)', whicli Mould (itLiul iIicm;ii- 
l iriJM-o i|.c heul'li, irci;i(tHi-il, is ron- 
1)\ j^r:ii|-al pn'OtsM'* :n'..i ioriub of 
iiid t)J li^' tuifKHs ; the leiid ffk> i:» 
cd a c )ii.Hri:iiint of the ai-oina o( the 
. and M h.4t rii:^'!!! t)e pOiMin, heconics 
i:iKMit \^J animal;* :ind to iiiUii. "* 

tiH r. St-e I.IM».SIOM[.* 
I JiS! IL. Sec I'lKITI.I. 
L. '^Cl• l.IMt.ti-1'M. 

«oa MKrAL.ii LM. Nutive sulphate of 
I. 

•in. The iT)\i*i()]i'^-icul ami alclic- 
I name 'it ir<.Mi ' 

* I'll". \iilo,\ i>.\!(It'nF!ea(l. Sec I.iah. 

ri< . A res ii'jii s il>sj:iiire in the 

rtia-s. ■■; :* \: n p.iL- _v»ll « colour. 

iii:ii\ .. o :i':;h ui.rit r, li:tt n^ little 

111 ' a !i,'' 1 :i ir :ij;vil t.i'. <■. Il Howh 

I", tr nil i'm- .Ire. !)iit il.s pniiiuce in 

• { ii\ i(n'iN.'»us. The iesMT I »r- 

:'•.•- :iM.l liie K-iitisc'is uiioni tiic 

erf »■■; ..!1.i \'i'e. 

o!:i:'Ii' ,..' ■■- nh^iinrd frdni this suli- 

V, li' II ir , :iii.-.l \-. I-!- -la'ci. I'l.rc :il- 

:.!t 1 •li of t . >(.-i.*ii:i'' il ^^•-i\i- I'l ; 

•«« '^il; ;'r*-. .;)■■ it; lii ujjh li\ 

,. ■ II i* ! e .11. le*. s.ifi and ti,u;;!i, like 

V .11 n I :i' I ; .» I r lo u li U . h ul- 

«i ■'. i ite.n;... j .iiv'-ni'i ooastiDi 

■« '• ' Ml \ A .1 II hi I \^v\^ ,. ^. l he 

• I : '>:■ 11 :i. 'Iiii' EMirii v. «• inlih-s in 

•'.'.. iM .'rli.iiic. I* is iiNiil III 

.. ir :,..■ Il.j)ii- Mill -1 l«: \.iin s'ii- 

I'l;. •••■ :; . * «'jC'li' il lhe^'':iiii>, 

:•. I . • " « i.ii'T. 

» I ■ ■ . .» or >■ 'MV nt.ttier 

.'• ■ 11. . .■ .. wren*i'i.> '• ^ tl.eui 



.■:i: !.. 



. v-o . '■ .■ ■'H' !.i!'i'ii. ' ^-ntj..* 
H ■ ' . I . . J "..;■■■■ I .1 1 « ; i I s t»t 
I* :» ■ ;i'-« . r : it..^ '.'i liii lulinxi .li^ '4ble ; 
,i!l>' ' . t t.i iit\ . - / J. 
, lit etpjal to S ' 

urt, • t\iii pints. 

IU, - - C •.■■»r.M'iihT inclios. 
pint \'^ sn!»(li\iili- ■ '•;, i lu-in-'^'s and 
rcurif> iMti> Ki c> > '■ -. 

r^ll 111, <|i:.ir. u.' I : . -•'■ :ii' .'••'ire, 
'iliL niiuuiii;-!.^ of il. ^.lii . iK n miIiia- 
a\.,c ncatiir.-, re*-,'! ■..«!. .ti Jji . lO 
>ec Afiu {Ml ni.iii ; 

Fans fovlb cijual to \2JU9 En^*- 



Tish inches, or to the Kn^^liiih foot as 114 te 
lur. For measures of weight, see U ■ a.nsi. 
' MctLHSC!(Arx. Kericlul of Kirwan. 
Colours, \ellowiHh and |;rayi8h-wliitc. Mas- 
sive. Dull. Fructure tine earth). VrvLg- 
ments angular, opaipie. Streak sDgtitJy 
shilling. Hot H not soil. \ er\ boft^aictiiev 
but la.hcr difticwlily fi'ang.oie. Adheres 
Ktrongi) tothc toiigue. Fects rather greasy« 
Sp.gr. 1.2 to 1.0. Hefure the blow-pipe, 
it melts on the edges into a white enamel. 
Itji constituents are, hilica 41.5, iDagiitsia 
liJ.Jj, hnte J.ii), water and carbomc acid 39. 
— A'.'ttjircth. It occurs in the vein»in the ser- 
pentine t)f Cornwall. W hen first dug, it ia 
soit, greasy, and lathers hkc soap. Hence 
the 'tartars use it for waslmig clothes. In 
Turkc> il is made int(» tobacco pipe^, from 
nieerseliaum dug in Nutolia, and near 
'1 hcbei. See Janiesuii's nnnei-alog) fur an 
entertaining account of the nianutaetnrc.* 

* M> oM.'i.. Prisinato-p\rjiniiilatfelds])ar. 
Colour, gruMiih- white. .Massive, but mure 
frc(picnti\ cr\*italli/rd. 'I'he pr.un.i\cform 
isap^ruiHid, iu wliicii the angles are 136^ 
J 2', 6.>'-' ^J'. Us ?»econtlai-\ lorms arc. rcc- 
tangularfour-siilid pnsius. vanoubh aenmi- 
naied or irnncau tl. i he cr\ sials are nh ai), 
snioo;h and sp I end en*. 1. nit re vitreous. 
(Jlea\age, duuhle rcctan.^'ular. Trans pa- 
rent. JfunliT llian rmnuiou feldspar, but 
Mil':er than «|i::irl/. Ilasih frangible. Sp, 
jn*. «i.'>. Ka.iU lusi'de iKt'oie the blow- 
jiii-e, with intiiiiii M'l net-. It occurA amig 
uitli cexiaii'te and iiLphehnc. in p^iiular 
liiiji's uje. at .Miiiite •'oinina !!• ar Naplis.* 

• .\li,4MiE. roloMi. \elvtl-biack. In 
fmiiilisli ji.MMi"*, Jm'* Uiore in'^tientiv ci\s- 
t i!./.rd Ina iliin'!< .i :;Jd«i«i« caliedron. irun- 
ra'.'i' on all the 1 1 ;.,« s. : mi uce nit tic grains 
r !.>;:i .u-.duin->i n; hut <ii the cr\Mul»shin- 
'iiv:. ri.«etMr« I'.ai jvukIi-.kIuI. <> lup e. An 
hard aa i^nart/. Uiilur easiU franiciljlr. 
M** K^' ''^ *• l^f»C"ns I'ltfiiis aie, sihca.>5 5, 
ahinii.ia (*, I'nic .• '..i, oxhIl of imn ^J.J5, 
<i\,i!e lit in:ih_.^a!ii s-: i.. L loss ;*.).>. »t is 
i'» 'III III a iMck at I- 1 1 ^^.i.i near Home, and 
in III-- * .<^:.U ol It' ' I . -a. 

*M .4ns. ('«iiii,i>) Is of mcllidcacld 

\. i-lithi s:iliti:i''<li h:i*>Li.* 

' M- I.! J I., IT II.iM. i-«*Tnxr.. Colour 
h .le. -M'h'W. K.4.1 '.;. M-a".". \r. Cr\s::diiz- 
K>\. |!<« i-r-i-'i^f I', .Hie IS a pM^mvd of 

11 ^" ;'. ■«'» '.';■.-' I iie st'C(ipdar_ Hj^.irea 
are;lii-- pv.iii'ivi , tf ■ [M-a'«. I «iM the apices; 
on t.ii: .1 I ri-t an<i an^li <* of the common 

I ' 

Ikio- . an.l i!i:- aM^i'- . on i!ie ciuninnn baiic 
hi-\i'!v-d. r.\t«M-i itl\ Mii<iiiihan<lN;-]enit"nt. 
f 'ie.i- a;c p\ ra'iiid.il. I'rm'Mre ;)t ift»r r.,i\. 
ch'.il.i!. ^« Mii irai.-ij'a-i-n'. Refr. ctsJo lile, 
r.\ till* ijiiec'ion ot ''ii p' fsmid.tl ;W:i :c. 
Ha.dff : lan |;j ..•.:n, b ■: stiflcr tltafi eal- 
c:iri >»i H !*;>:ir. i* tit. Sp. ^r. 1.4 tr. 1.6. 
I! ■■.-;e Ijk- b' '**" [j;;.e. -i l)eCiinies«h:te ^uj 
f.,iaipie, wiiii bii*'!. sjn.t-:, and "•!• fc' le ■^•"th 
n-'i'MXMl to ash. s V hen heatcil '»• a c 'WC 
vessel, it becomes black. It is lightly rcwio* 



MER 



■roTr-rya- 

talWfr.ion jn. — IC:iprtiih It occiits »iipcp- 
tninriKil iin >)itiim'no>iKU'iio<I,xriil i^iii-tli coal, 
aniK> .11 i^illy art'iiiniiunii'il with MiliitiiiT. 
It \\n* liiiiiuiM) Wtn luiiiTd onl}' at Arti-ni in 
TluirlilKia.- 

* Mk timi. See Caloric, rhmiffe ef 

ttalr.' 

* H itcHA-rrs. Col.iir (p^vlsli-bbck. 
Occ manly In v<^r kiiuiII flatuah aiig^ibr 

Ciin. wliich liavc u niii);ti j'liinrnenn); tiir- 
CillfleninK ; mlamaiiiine, or nenii-nic- 
Ull'c litmrc. Cli'ava;^, iinperfect. Opaque, 
Mot to liMd u ni4Kiiuuc inin-iand. llrittle. 
Relaini iti colour In the itreak. Sp. gr. 
4JJtu4.4. U!s>[lr»'ilblclty the mi^tiet, 
but inamiicli vc^kerilej^ee, Ihan majpietic 
inifi-htone. InfiisiMe Hitlioiit uHditiiin. It 
tinp?* b<iri\ (if > ijreenliih cnliHir. Iti cun- 
•tituvnls Krc o^lUe nf iron jl, oxide oftila- 
■inm 43. -5, nxide of minjpincic 0.2S, Billca 
3.5. — A''iipniih. It is rouiiil. accompanied 
wiih line quartz-rand, in the bed ol a rivulet 
wtiirh riiitn the valliy of Manacean in 
Cornirull.' 

* Uekilitk. a wih-appcic) of indiviail>le 

XaRs. it iiof tu-o kiniU; thebrounand 
! gniy. llnvH ninutfh-iiichpiinMi-broim, 
■ndininf;lo1iver4)ro«-n. It occiin tub<-rnie. 
Kxtemil wirfacp, tixi^ nmlduUi internal 

SiuemiiRi. It liai sonietimes :t tendency to 
meUw distinct ccincntioiis. Fruciiini veij- 
flai coiieliuidul. I'mnvliiceiil on the ed^ei. 
Scratches kIwm, Ra^tily fmiifri1)]c. Sp. gr. 
3.17. Infnublr. ItH cniislKuenls jre, ullica 
85.5, ahimiiu 1. Ilmi-U-J, oude ofinmU.J, 
water anilcuriiiinucconK mailer ll.o. Fniind 
•I Mcriil Montant near I'uiiii. imbedded in 



upper part of ■ barometer lube. At tb« 
teiiipeniliire ol al>uiil Cad", It biiil« raptdl?, 
and rises copiiHiKJi in l'iimi:!i. M hen eipot- 
vd to aiich a iii-al u iiiaj cause it ti. nM 
<[iiickly in ilievaponniilbrai, or about fiuj", 
il K'*''""''.' hccuiiit-> cunicrwd into a red 
u\ide, provided o\y gim be prvwnl. '1 kla 
waa fiinnerl} kiiouii l>> the name of pre- 
cipiiate^nf. .\ greaier heat, liowctcr, 

that the oiyKCii i* aji-ain extricated. Tea 
dayiiorat'urluiylit'sciin«laiitlieatlsre(|uit«l 
to convert mew jfrainkot iiivrcury into pre. 
cipiule/vi'Kiii ihennml wav. 

Frum UiEi vobtibtj uf mercury, it ii coh. 
monli purified bj duiiilBUoii. 

Hercuri a nut jierccptibly ahereil br 
mere expoMire tu tlieairi (hoii^li by kmg 

verted intuablack puuder uroXHlc,»liick 
uxyi^n by Ileal, tbu nieul bcinj 
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* Wlietl calomel iir iii-otucliluride of oter- 
cur)' U acted on bj pula>h-nwer, it yiehll 
llic pure black proioxide -, and v, hen curro- 
iiireiubhiiiHteorllK-deiitoi.-lilorideiHlnated 
in >lic umc U'ay, ii ationliitliu redileutoxidc. 
The for... er u vide, heated wiUiacceasutail, 
■lovrly chwiifes into Uie latier. 'I'he coiuti- 
tiicnu ol*llie lira, are lUU nieUl -f- 4 oiy- 
geni of Oie iwciind luu-)- H. Hence ibe 
prime c((uivalent of niercui)' i»'25. At a 
red heat boilioxiilciicniit tbeirux)gcn,iid 
paai to hemetulLc alate. A miidtiate lictf 



jireiiared Irvm the u. 
lie hy j^iitle cali'inuiion, U in biiiluat 
il iicales nrhicli livcolue uf an unnfefaiK 

-" ' ... n fic. -I- 
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and inrntitft the top of the vpucI, in the deutochloride. by triturating four parts of 

forinnfa hi-antifitl white Rcmi-transpart'nt tlic h'ter with three of qdicW.Hllvcr, till the 

nia«4. coin])(>scil of vcn sinuil prisniutic globules diHuppCHr, and suhjectin}^- he mix- 

nrnliri. It iiiui be olitained in cubes ''uid tore to a subhminfc heat. \\y Icvl^.itin^ aiid 

rhiinibitMUl |)ri!»ms, or ifuulranfrular prisms, cdtilcoratin^c \vitli warm water the sulilimed 

with »:jeir suIcn ahi-rtjuU-ly narrower, and j^misli-u hit** cuke, the portion of sohiblc 

terminated bv dihedral s immits. Its sp. jrp. corrosive sul>hniate which had escaped dc- 

i« 5.14 lis t.tstc is acriil, sixpto-metallic, composition is removed. It may also be 

and emincnilx diitag'recMble. It is a deadly made by addinfT 'M>!uth)n of protonitrate of 

poi'iiin. Iwent;. pans of cud water dissolve nitrrur^ to solu'i(<n of dunnton salt. 'I'he 

it, and less than oiu' of bi)i]in;f uater. 1 pn>t(Krld<tridc or calomel precipitates. The 

parts of alc<>hol at the Iioilin^ temperature followinj;^ is the process used at Apotheca- 

divsiilvc tt8ofcom>fiive sublimate; and at ries* llall, London; 5u lbs. of niercun are 

7u*' ti.ey <iissohe .»r..) parts. The constitu- boiled with To lbs. of sulphuric acid, to diy- 

eiits of this chloride arc, — ness, in a cast-inm vessel : 62 ibs. of the dry 

Mercun, '25 Tii.S.y salt arc trituRited uith 4o^ lbs. of mercury^ 

Chlorine, 9 '26A7 until the globules disappear, and .>4 lbs. of 

It n-.ax be recof^ni/ed by the following; common salt are then added. This mixture 
charaiters: It voi:itiii/es in white fumi's, is sul>niitted to heat in cart lien vessels, and 
vhirh seem tt} tarnish a brif^ht copperplate, from 95 to 100 Ibs. of calomel are the re- 
but really communicate a coatin^c of metal- suit. It is washed in larpfe qu^nitics of dif- 
lic mercury, which appears )cl^'^> white cm tilled water, after having been ground to a 
friction. When raiisiic potash is made to fine and iin]}alpable powder. 
act on it, with heat, in a glass tube, a red When protochloridc of mcrcur}* is verj 
colofir appears, which by gou'.le igniti.in va- slowly resiiblimod, four-sided pnsm.s, termi- 
Dishes, and metallic mei-rur> is then found nated' by p\ ramids, arc obtained. It is ncar- 
to line the upper part of the ttibe in niiniitc ly tasteless and insoluble, and is purgative in 
globules. Solution of corrosive sublimate closes of five or six grains. Its sp. gr. ia 
reddens litmus paper; but changes Mnip of 7.17f>. Exposure to air darkens its surface, 
violets to grec-n. nirarbonatc uf potiish When two pieces arc rubbed in the dark, 
throws doM 11 fi-om it a deep brick -red they phosphort*sce. It is not so volatile as 
preri])iiate, fntin vxliicli metallic mercur}' the dehtochloride. Nitric acid dissolves 
ma) he proriiriMl by heat'iig it in a tube, calomel, converting it into corrosive subli* 
Caustic p<>t.;sh gives :i \ollou precipitate; mate. l'n>tochloridc of mercur) is com- 
but if the solution be very dilute, a white posed of 

cloud only is ocra^Wuied, \ihich becomes Mercun*, 25. 84.746 

veilnwish-red on suhsiiienro. I.ime-water Chlorine, 4.5 15.254 

causes a deep ; elhiw, ^ erging on red. Wa- We have also two sulphurets of mercuiy; 

ter nf anmicMiia f):'nM a \ihite precipitate, the black or eOunjts nuntrtal; and tlie red or 

which heroines \ell()\\ on being heated, cinnnhar. 

M'itli siilpliuntted h\drogen and hwlros.l- The first is easily made by heating or tri- 

phui els. a Idaek or blarkisj|.bn>wn |)recipi- tiirating the ingredients together, or b} add- 

tati* appeai-s. .Nitrate of silver thn»\\s down ing a hwlrosulphuret of alkali to a roercu- 

the t^uril;^ pi-eeipitute chM-acteristic of inu- nal s:ilinc solution. It consists of 

rra'ie aci-l : and the protonniriate oftin gives Merrur), 25 92.6 

a w lute piei'pitate. The proper antidote to Sulphur, 2 7.4 

till* pi>isf»i) of corrosive siihliinate, is the When the black sulphiirct is exposed to 

V hite ni'i^g o,- alhuuien, w !)ich coiiv«.Ttsit a red boat in earthen pots, cinnabar sub- 

inioraiiiimi. Sulphiii- ttt .1 liwlro;;en a: ter limes, which, when reduced to powder, is 

iiia> aI>o ')f i-iuplo\e:l, :<iiinir VI it!^ •;:nei'.cs. of a beautiful red colour, and is used as a 

Kitun si\ to twehe grain!* were M»e nioilal pi;j;mcnt under the name of vcrmilinn. Its 

dosiN iinMloxeil by Oj-filain hise\i)criincnts sp. gr. is about 10. It is insoluble, insipid, 

on d«»j;.^. ['\\K\ ilied in horrible conv'-'jsicms ami burns with a bhie flame. If it be mixed 

geiieralh in tuo h<»urs. Hut v lien, wi'htiie \\'\\\\ half it» weight of iron fdings, anddis- 

Lrgt r cpi.iui'iN, the v. bites of ei^'hi eggs tilled in a n*tort, it uelds puremcrcuiy. U 

Were throw n Into the stomach, the :\nirn.lls is deutosulphitnt, and consists of 

soon rceo\ end, :i'ier vomiting. CorTO:.i\e Mereur\, 2,5 86.2 

sublimite, digested with .ilbuinen for soino .Sulphur, 4 IT\.H 

time, wa, gi\en in conMclerable doses, with The salts of mercury have the following 

impiini!\. The iur^tnictions given under ge n end characters : — 

anenic'for c\amination of the bowels nf a 1. A chill red heat vcdatiliscs them, 

person supposed tobe |ioisoned, are ecpially 2. Kerropnissiate of potasli gi\cs a white 

app*ieaible to poisoning by corrosive subli- precipitate. 

mate ; and the ap]>caranccs are much tlic 3. Ilydrosulphurct* black, 

•ante. 4. Muriate of soda, with the proftanlt% 

2. ProUchlvrifU of mcrcurj", mfrcuritu white. 

dukU^ or cuioivd; is usuallj formed from Cho 5. Chdlic acid, orsngc-ycllov. 
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II .iH.—A''iifr<,lll It 
impriM^ilon bitiimiioiis u'ooil, tiiil earUl coal, 
anu .A >is !:illv urriini[)aiiit:[l with >i]!)iltiir. 
It has Niiiiur.u liL'i-u luiind util}' at Aiti-ni in 
Tluirm)[iu.' 

• Mk-tiko. Svc CiLomc, ciaiijc </ 
tialir.' 

• UxACHi-lTi:. Cnl..nr (rrayiiiliJjtack, 
OcciN only in ver. kiii^ll fljitlilh aiipilar 
rniin!!. B'liicl) liavr u riii>Kli glinimerinif «ir- 
hev, (iliiieninff : Mlairmniiiip, ur aeiui-nic- 
Ull'c liis'.rc. Ck'uvajre, imperfecl. Opiiqiie, 
Not ID hnd u niii(;ni^tic imn-sand. Brittle. 
Iletuni iu colour in tlic btmk. Sp. gr. 
4..^ Ill 4.4. It is ■itrjvtibk by the magnet, 
bu< in a miicl) weJkcr decree, thun magnetic 
bon-Hione. Infusible willicnit aildilion. It 
tingtra bonv of a greeniiih cnlniir. Its con- 
•tituents are otiilt of iron 51, nxiile of tila- 
■i'tni 45. -5, oxide of manf^ncsc 0,2S, ailiea 
3.3. — IC'iipnlh. II is (bund, accompanied 
wi'h fine qnartiE-sand. in the bed lit a rivulet 
which enters tlie valley ul' MariLkCcan in 
Cornwall.* 

• Heniutr. a liib-Rpi>cics of indivisible 

XiSJti. It is oftiro kindii tlic bniwn and 
e f^y. Knvn iinniiJi'rc is chn nut .brown, 
incUninj^ la liver-brown. It iiecnrH tuberose. 
EiienMl Hurfacp, rnngb aiHldull; internal 

giiteniiii;. It has sninetiines a tendency to 
mellardiBtiiict cimcrctioiia. lYactiirc very 
flat conchuidal. I'mniliiceilt iin the edf^s, 
SentcbeH jrlavL Rasilt friiij^ble. Sp. ^r. 
3.17. InHisiblc. It^ const it uun Is are, silica 
85.5, alumina I. liimiU.5, uxideufinniU.S, 
water anilcarbniixceu'ii. matter ll.l>. Found 
at Menil Montant near I'ari^. imbedded in 
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upper part oTa barometer tube. At the 
tenipcraliirc iil'uboiitdll)", it boils rapidly, 
and rises copicmsl) in liiincs. IV lien capok- 

(luickly in ilii- vuporuuatumi, ur about bou", 
it Kra(l<i=dli bucoiuiii conicrtctl into a tvd 

taa tiiniiei'l) kii'iuii liv llii: nanie of pK- 
■ firr ir. .K grtaler lieat, lioueier. 



:a lliia 



lallli: ( 



that the ux});en t* a^ain i-xincated. Ten 
days nr a forliiiglil's Constant lirat is n:r|uifnl 

cipitateytrrjuiii thesn<Bd«ay. 

I'Vumtiiis vobtihly of metcuij, it i«M»- 
munli |iiiritied by disi illaiiui). 

Metciir) 11 nut perceptibly altered bt 
mere espowrc to tlieair: tliuiigh by lung 
agitation, uitli ucceta olair, it becomc>cun- 
vcitcd into a black puuderur uxide, uUick 
gives uiit u\y Ken b) lieai, llic nicl<il bdnj 
at the name tiiiii. nvited. 

* When calomel or protochloride of mc^ 
etiiy in acted un by puiash- water, it yields 
the pure black prutnMdu ; and h hen comi- 
sivc sublimate urlhe deutochloiide is treated 
l^,ltahoRlatlieii:dd(;iil< 



'fhc tl 



ude, be; 



sluwly changes into the iiticr. 'I'he coiuti- 
tueiita ul'ilie Hni. are \iM nietJ -f- 4 oxy- 
gen i of the second luu + tt. Hence ilie 
prime e(|iiivalent ut nierciiiy is '25. At a 
red heat budi oxides emit their uxygcti, aid 
pass to he melidlic state. A miiderate licit 
convertsUie black oxide, partly inturuiuiiif 
niciTiiiy, luid parti} into reduudv. IM 
deuiii.vide. n& iisnall] prepared Inicn the ni- 
tnte liy gcntli: caleiiiu.iun, is in biilliMl 
red scales, which iKcuiue of anuniigchsc 
■d. n frfqijelH^ 
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and inrniits the top of the tcmcI, In the clentochlonde. by tritiiratin);: four parts of 
form of a licantifitl wiiitc Kcnii-tranriparc-iit the laUer with three of quick 4:)ver, till the 
nia««. composed of vci^ ninall prUmutic glohiih's (li!i:ip pear, and siih lectin^ he mi x- 
nrcillc'i. It iiiu^ he ohtuiiied in ciihen, :in<l tuic to a Miibhmin^ heat. By U'Vi^^utin^ aiid 
rhcMii:>ii:(lal pnsms, or <iita(lr:Lii);iilar prisms, edulcorating uith \iarm water the sublimed 
1ft if h 'iii'ir siih-s alternuU-ly narrower, and j^niviiih-Mhitf* rake, the porticm of Milubic 
terminated !iv dihedral » inimitN. Its sp, {tt. corrosi\e sublimate wliii-h had escaped de- 
ls 3.14 l.!« t.iNte i<4 ueriil, Hi\ pt(»-nu'talhc, compohition is n'nio\ed. It mav also be 
auii eminent|\ disn^^reeable. It is a deadU made by ad<Unf? sohithm o\' proto'nitrate of 
pfnsfin. I'uent;. }):ir;!i f if e<iid water dissolve mcrrurx to solu'im of Cfnimion salt. 1'he 
it, and lc<is than <nu* of hoilin;^ \iater. 1 protf>cld(iridc or calomel precipitates. The 
part*i of ulc-ihid at the boding temperature followint^is the process used at Apotheca- 
«lis<».i|ic 8S of corn)sive sublimate: and at ries* Hall. I^nihm; io lbs. of mercur\ are 
7U*' tn«'> dis<iolve S'.A parts. The coiistitu- boih-d with ?«' lbs of sulphuric acid, to dry- 
eiits of thin chloride are> — ness in a cast-inm vessel : 62 lbs. of the drf 
Mi-rciin, *5 7^.5^ salt arc triiunued with 4'i} lbs. of mercury, 
Chhinne, 9 "2CyA7 until the globules disappear, and .>4 lbs. of 
It rra\ be recop^n't/ed by the followtng; connnon salt are then added. This mixture 
charattrrs: It volatdi/cs in white finnrs, is sui>mitted to heat in earthen vessels, and 
wliifli seem to tarnish a bright copperplate, from 95 to 100 lbs. of calomel are the re* 
but rt.*ully communicate a coatinj^ of metal- suit. It is washed in larj^fe qu^nitics of dif- 
lic mercury, which appears ^1o4h\ while on tilled water, after having been (ground to a 
friction, ^^'hen cauntic potash is made to fine and impalpable powder. 
Mt on it, with heat, in a fiflass tube, a n-il When pr«>tc)ehloridc of mcrcurj* is renr 
colour appears, which by (;'i*ntle iirniti.in va- slowly resublimed,four«sided prisms, tcrmi- 
oislies, ami metallic merrur> is then found natcd'hy pyramids, arc obtained. It is ncar- 
to line the upper part of the ttdie in minute ly tasteless and inHolubie, and is purgative in 
fflobtdes. Solution of corrosive sublimate doses of five or six grains. Its sp. j:;;r. ia 
reddens litmus papir; but changes sirup of 7. 176. Rxposure to air darkens its surface. 
Yiolcts to p^rci n. Ilicarbcmatc (if potash When two pieces are rubbed in the dark, 
throws «lown fi-oni it a deep brick -red tiiey phosphort*sce. It is not so volatile as 
precipitate, from whicli i<u-tallic mercury the deutochloride. Nit He acid diasoU'eS 
ina> be pronirfd by luMt'ii^ it in a tube, calomel, converting" it into corrosive subli* 
Caustic pot.:sli ^'ivcs :i wllow precipitate; mate. I'rotochloridc of mcrcur) is com- 
but if the sdlulion bo ver\ dilute, a white pose<I of 

cloud onlv is occas-»UK-d, which Incomes Mercun', 25. 84.746 

veJlnwish-n (I on snbsidi ncc. f.inie-water Chlorine, 4.5 15.254 

causes a deep .^ < ll'iW, ^ <. rf,':u>f on red. Wa- Wc have also two sulphurcts of mercuiy; 

ter of .luimonia f)-."nM a while pnclpitate, the black or etfuf»/is uumrral ; and tlie red or 

which becomes xellow on hein^ heated, cinnuhar. 

With Mdjdiureiifd b\ilrojfen and \\\ .Iros.l- The first is easily ma<le by heatings or tri- 

phin e^4. a black or blackish-bn>w n pri dpi- tiiratinp^ the ingredients together, or by add- 

tati* appe.u-s. .Nitrate of silver thniws down ing' a hulrosulphurct of alkali to a roercu- 

the curd} prccipitule detract eristic of mii- rial sidine solution. It consists of 

ri.i'if acid ; and the iirotonuiriatcoftin gi\es Mercur}, 25 92.6 

a w lute prei" pilule. The propir anlidore to Sulphur, 2 7.4 

till- i^iiison ofcoiTosixe su!>Iiiuafi-, is the When the black sulphurct is exposed to 

whl'e ofi ^i: or albun»oii, w hich coii\«.rlsil a red heat in earthen pots, cinnabar sub- 

intoc.'diifui i. Sulpbui- tti .1 li;<In»:;rn Aiter limes which, when reduced to powder, is 

n.a\ aUi) *»«' einplo\ed, :ii<:|i,.r ^«itb "luetics, of a beautiftd reil colour, and is used as a 




L«r,f« r qii:iui i>. the vhitis of rl;;ht i^^ tilled in a retort, it fields pure mcrcuiy, U 

w c:v thnu n into t!ie stomarh, the animals is dcutosuiphiint, and con.sists of 

8»Min rv«'o von -d, after vomi ring". Com):.ive McTCurx, 25 86.2 

subhm It L*. di.^ested with albn men for some Sulphur, 4 H.S 

time, was giw n in conswleralile doses, with The salts of mercurj- have the following 

inipunitv. Tla- iii'.tiuctions gi\eu under gener.il characln-s : — 

arKnic'fur e\.iiniuation of the bowels of a 1. A dull red heat volatilises them. 

person sujipobed to be poisoned, are equally 2. Kerropnissiatc of potash gives a white 

app) livable to poisoning by corrosive bubli- precipitate. 

mate; and the appearances arc much the 3. II) urosulphu ret, black. 

same. 4. Muriate of soda, witli the proftanlt% 

2. ProtorhlvrifU of incrcur>, mrrcurtM white. 

duid9, or cuiomeif is usiiallj forined from Che 5. Gallic acid, onnge-yellov. 
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6. PUte of copper, quicksilver.* Mercurj i* lubtimed in tlie metallic torn. 

The lulplmric ■cid does not act on ihit Niin'c of nicreiiry is more sul.;!ilt' in liol 

mcul, unlesn it be well conceiitrairil and thin cold wuii-r.Bnd:itVi>tilar-riM>)«by«ool- 

bmling. FarthiipiirposcmcTciirj iiiioiired iii)C. It is ik'compuwil by tliv nTusiun of a 

into a gl:u<n retort, with nearly twice its lat^ ■[iiaiilii}- of water, uiiku the acid be 

weight a{ siilphiirie acid. As snon as tlie in cxccu. 

miitiirc is heati-d, a Mroup effcn esci-nce Afiilminaiitig'prepatatiiinofineKUTy wu 

takes place, siilphomiia aciil gas escapes, liiscovertii by Mr. Ilowanl. A hui'iiiicd 

the siiriaci: of the mcrciirt' hecomcd wtiite, eniiis of mcrciiry an; to b? liissolvrdb* 

•nda white powder is produced • whenlbe licat inaii o'luct andhaSI'hyniLadiireof m. 

eras ceases to conic nvcr, the mcrciiiy ii trie aciil. Tliis sululioii hi-iii); pourtd cold 

found to be converted into a white, iipaque, inio Iwu oiiiirvs bj mcBsnn: iifalcobc^ in ■ 

caiislic, saline mass,a<<lii'bultiiin of tliv re- plans vrsM-L heal la tu be appiiid, til) clfcr- 

tort, which wciglis one-third more than the vcsccncc is cxciicd. A whitt vn|iMiruiiilu> 

inereury, and ia dicoiiiposi'cl bv heat. Its 1al<:!i 'in ilii' siirtm:c,Bnd a powih-r is jnilu- 

lixitv is eonsideiabli f^reatcr l^ian tliat of ally [.rerlpiialii] nhich is iltin'iCilia'elv to 

mcTciiry itaelf. If fbc licit be raised, it becidlictd una fdtrr, wtll vatb(d,'anj 

fpves out a cuiitldcralile ipiunlity nf oiy- cautiously dricil willi a \ery mnlerati: lurlt. 

Kcn, the mcrcui7 being at the same time This powder ilcii.nuii-it luuillj by gentle 

revived. heal, or slij,-lil friction. 

Water reanlves it into two s:ilt«, llic bi- llie aceiic and iiiost other aeidn cnmbiiM 

!«d])halc aiidsiil>!ii:l;iha1ei the Ir.' tor is of a with (he <>\idc of nicrcun', and precipitate 

yellow coIcHir. Much washiii); is n':jiiired it fromitisolulion in tlie miric acid, 

to produce Ihis colour, if mhl vutit' he When one pan of natiie >iilj>hurvt of *>• 

iisrd- but if a larFT^ quantity of hot water be tlinony iitritimtdlciracciiralrlymiAcilwiik 

piiu<«d "i>. it ininifdiatcly amimt-s a Imxlit twoj>aTtsofci>misiresnblinia<i',aiKle\p3srd 



mion. snisll. nveilly, dcliiiucscciil ci^iitalii. coinpotinil callrd butlcnit' anliiiioav, while 

Tlielixfdalkalis,in^neM.i. andliniepre- the sulphur conihines with the incrciiiT. 

cipiia'c ox'uiv •■fmercury I'rom its solutions ( and fom)* cinnabar. If antimniiy be lued 

these precipitaic« are rediicihl': in doted instcadcf ihcsulphurei, the rcaidue u'liek 

Tessela by nu-n.' heat without aihlition. risck laM consists of running Dwrcui^', in- 

The nitric acid miiiilly attacks and dis- Heud of einiialiar. 
solve* meroiTT.at till- same tificth'talarife Mercury, hi-infcliah-tuiilh fluid, Tcryre*- 
quantity of nitnxiR pu it diiii'iii,':i)ri:d ; and dily euiubiiics with most of the niFtalt,ta 
the coloiiroftheac'd lii'Ciimcs pvcn cliirmg which it coniiiiimicati'S mure or Ira* of lis 
Its escape. Strong ninic ac.d Mhti i:p ila ^u^ubilily. Vlii'ii these mel»l-ic ni'ituKl 
(■wn « ciglit of lueuiii J m .he ciilii ; and contain a sufficient quantity of niercur) 1» 
" ~ ■ '" "" -■-'-- -'-'-■ ■ - --'- ■-- -' "- ■ I, tcmpcnliirt, 
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coming covered with a coat of oxide, on ^ Mttorrpit. Prifmatic zeolite. Thlt 

lofiff eipoKurt* to the air; bv itsadlivsidn to ipcrics ot the g^nus zeolite, is divided hy 

the Mirfuco of glass; an(f, when shaken Profi'Msor Janu -Mo into three sub-species, 

with water in a bottle, by ttic speedy tor- the fibrous zeolite, natrolite,andinealy zeo- 

mat ion of a black powder. Lead and tin lite; which see * 

arc frcrjueiit impiiri'ies, and tiie mercury * Mltais. The most numerous class of 

becomes capable of takiii}^ up mure <»f nndeconipounded chemical bodies, distin* 

these, if zinc or hiNinuth be previously ad- gtii»lied by the following general charao* 

dcd. In order to discover had, ihe mercur)' ten* : — 

may be agitated with a little water, in order 1. 1'hey possess a peculiar lustre, which 

to o^idizf th»t metal. Pour oil' the water, continues in the streak, and in their sroal- 

and digest the mercur>' with a Httle acetic lest irugnientM. 

aciil. This will dissohf the oxide of lead, 2. Tliey are fusible by heat ; and in fil- 

which will be indicated b} a blackish pre* sion retain their lustre and opacity, 

cipitate with mdphuretted water. Or to 3. They are all, except selenium, excel- 

this acetic solution add a little sulphate of lent conductors botli of electricity andcalo- 

Sfxla, which will precipitate a sulphate of ric. 

lead, containing, when dry, 72 per cent of 4. Many of them may be extended imder 
mrta'. If only a vcr> minut«' quantity of the hammer, and are called malleable ; or 
lea«i be present in a large cpiaiitity uf mcr- undcrthe rolling press, and are called lamin- 
c«tr\, it mav bo detec'ed bv solutiun in ni- able; or drawn into wire, and are called 
trie acid, and the addition of sulphuretted <liictile. Ihiii capability of extcntion, dc- 
water. A dark brown precipitate will ensue, ]iends in some measure on a tenacity pecu- 
an<l will subside if allowed to stand a few liar to the metals, and which exists in the 
days. One part uf lead may thus bv si'pa- diMVrent species with very diflercnt de- 
fated from 15263 parts of mercun-. Bis- grees of force. See (^iHcsioit . 
muth is detected by pouring a nitric solu- 5. When their saline combinations are 
tion, prepared without heat, into distilled c lertri zed, the metals separate at the rcsino* 
water; a white precipitate will appear if electric or negati\e pole, 
this metal be present. Tin is manifested, 6. When exposed to the action of oxy« 
in like manner, by a weak solution uf nitro- gen, chlorine, or iodine, at an elevated tem- 
muriate of gohl, which thn>ws down a pur- peruture, they generally take fire, and> 
pic sediment ; and zinc by exposing the coiubiuing wiili one or other of these 
metal to heat. three elemcntarv' dissolvents in definite 

'1 he hlarh o.iitt'' is rarely adulterated ; as pn>portioiis, are converted into earthy ov 

it would be difficult to find a substance saline looking bodies, devoid of metallic 

well suited to this purpose. If well pre- lustre und ductility, called oxides, chloridcSp 

pared, it may be totally volatili/cd by heat, or iodiiies. 

The retiojciifr <if mercury by nitric atid is 7. 'Ihey are capable of combining in their 

Ter>' liable to adulteration ^» it h red lead. niehe<l s'ate uiih each other, in almost 

It should be t(»tally volatilized In heat. every propoi-tion CMns^ituttng the Impor- 

Hrti tulphiti-rt of mercury is fretpiently tant onlei of metallic ullo}s; in which the 

adulterated with red lead; which may be charuCeristic lustn.* and tenacity are pre 

detectetl by heat. str\e '. >ee Allot. 

Cort-nnve muriaif oimcxcMTy, If there be H. Fri)ni this brilliancy and opacity coiv 

■n> reason to suspect aiHenie in this salt, joiutlv.they reflect the greater part oftbo 

the fraud may be discovered as follows: light whieh falls on their smface, and hence 

Dissolve a small quantity of the subUmate form excellent mirrors, 

in distille<l water; add a solution of carbo* 9. Most of them Cfmibine in definite pro- 

nate of ammonia till the precipitation ceas- portions with nulphur and phosphonis, 

ea, jnd fiher the solution. If, on the adili- forming btxliesfi-equently of a semi-metallio 

tion of a few dn>ps of ammoniated copper u<i[tt rt ; and nthei's unite with Indrogen^ 

to this solution, a precipitate of a yeUowish. carbon and bonm, giving rise to peculiar 

green colour be ])ro(hiced, the sublimate gasi ous r>r solid coiiifiounds. 

contains arsenic. lii. Man> of tlic nirtals arc capable of afl« 

Suh-muriate of mcrcurj', or calomel, suniing, by particular management, crystal- 
should be completely saturated with mer- line forms; which are. for the most part, 
CUT)-. I'his may be ascertained by boiling, either cubes or octohedrons. 
for a few minutes, one part of calomel with I'he relations of the metals to the various 
a thirty -second part of muriate of ammonia objects of chemistry, are so complex and 
in ten parts of distilled water. When car- diversified, as to rentier their classificatioii 
bonate of potash is added to the filtered to- a task of pectdlar difficulty. I have not seen 
liition, no precipitation will ensue, if the any Arrangement to which important ob- 
cmlomel be pure. This preparation, when jcr-.iions may not be offered ; nor do I hope 
rubbed in an earthen mortar with pure am- to present one which ihall be exempt from 
immia, slioukl bea>nie intensely blackt and criticism. The main ptirpo«es of a methodli- 
l^oald exhibil nethinff of in qrange hue. cat distribtition are to facilitate the acquire- 
VtuU. ii3 
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Bwnl, retention, uid ipplicition of krnov- 
led|;e. With regard to metala In general, 
I cniiceive thrie piirpoiet miy be to a cun- 
wlemiilc ettcnt Utaineil, by beginning with 
tlioif ivlikh kK moat eminently eniloweJ 
with tlie cluractent of tJie geima, wliich 
mokt iliitiiictlf poHcu tlie pnipertim (hat 
Consti.iile their fahie in cunimon life, anil 
wliicli caiiicil the early inhabitant* of (he 
earth «i |ti*'<-' <■> <l)c fint melalliirj,'i«iH a 
place in mylholof^'. Hap|iy h;ul their 
idfilalri' been alwayt conhiied to audi teal 
benefactiin '. 

Invenlu aiil qui »itam cicijnerc per art**; 

Qui<[iie aiii mcmornt. ulioii frcere nin entlo. 
Dy arranR'i 11); mcUlj according' to ihe 
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with o: 



trieilf 



gree 



which I 



: i>bii< 



qiialitiei of unallembilily hi 
a^nts, tenacity atiil instre. u'p also cmcili- 
Rte theii most impoftant ch;:inicii1 riLiliflns, 
namely, thoau to oxyiput, chlurinc and io- 
dine; aince their metallic [irc-eriiiiiuncc ii, 
pupularly apeaking, invtrnclj' b> (heir alfi- 



should pcrbap) be Icai regaidcd in their 
clauificHllon, (han vitli chlorine ; for (hii 
element has the moat energetic eltractioni 
forthemetala. But, on the other hand, a»- 
gen, which formi onc-fif(h of the atmoi- 
phcrie volume, anil eiK'ht-tiintha of the 
a<|i]cuui mais, operalca to a much greater 
e\tent Kmiinif niciallic boilics and inco- 
aaiilly muditici tlieir form, both in nalure 
anil art. K'i«* the onler wc propose to fol- 
ill indicate i ery nearly their rrlatinrs 
Ijr'iBnaiivelv dciMnd, 
it bi aiififi it clement pn>- 
grcislvuly incrintcs. Anion^ the boilitt 
near the liearl, Ita jiuwi-ni arc ttibjugati'il b\ 
the mciallic euntdtii'.ion t bu( among tbosc 
nt.tr tlie boitiim, it exerriwa an nlmokl Jet- 
putic away, vhir.h Vuha's magical pik,di> 
rtcled by the fccnina nf Uavy, can onty au*- 
peiid for a acaion. I'hv cmanclpaied mrlil 
aoonrelapacB under the duniinion of oiygvt. 
-/ Ihe Mttals. 
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•St 12 aiv malleable; and mare the infonnation a« possible reapectinif them, 

, and 3.>(Iin their coiif^caled state, compared the nliysica] or exterior charac- 

•St 16 yield oxides, which arc iicii- tcrs of these bodies; and even did more» 

ibic ba^i-s. in subjecting' thcni to chemical analysis, by 

ctals 17, IH, 19, 20, 2], 22, and 23, means as int^cnions as exact, 

iuble In' combination with oxyj^en. •' It results tn)ni Win researches, that the 

kides of the rost, up to the 31st, stones wiiich fell in Kn{^land, in Italy, in 

nown. The remaininf^ metals form, Germany, in the Rast Indies, and in other 

^en, tlic alkaline and earthy bxws. places, have all such a perfect rose mblance^ 

tlcrof their affinity tor ox,\|fen, as that it is almost imixmsiblc to distinguish 

ash<.onasccrtaineii,isstated inthe them from each other; and what rendert 

Kleriive ArrBAcriun of oxygen the similitude more perfect and more strik- 

nctals. ing is, that they are composed of the same 

lall now give an example of the principle's, and' nearly in the same pitipoi^ 

>f analyzing a inrtallic alloy, of sil- tions.'* 

>er, lead, bismuth, and tin. 1 have given this just and handsome tri* 

be dissohed, with ilic aid of heat, bute to Knglish genius in thcform of a quo* 

ccHS of nitric arid, sp. gr. 1. J3. tation from the French chcmisl ; by apprO' 

e the solution almost to dr)-ncsfi, priating the lan^iagc to one's self, as hat 

water on the residuum. U e shall been practised in a receni compilation, the 

una solution of the n-tra^esof sil- force of the compliment is in a great mea*- 

)cr, and lead, while the oxides of sure done away. 

isniuth will be left at the bottom. ** 1 should have abstained,'* continues M!. 
sing the latter mixture, to the ac- Vanquclin, '* from any piibHc notice of an 
trie arid, >he oxide of bismuth will object, which has bet n treated of m so able 
at ed from that of tin. To dote i*- a iiianner by the F.nglish chemisuif hehim- 
! proportions of the other metals, self had not induced me to do so, <luring 
first into the hot and pretty dilute his residence in Paris; had not the s^onei 
muriatic acid, uhich will ihmw which I analy/cd been from another cotin- 
e silver. After fdtration, wc achl try; ami had not the interest excited by 
of sdd^ to separate the lead : and the subject, rendered tliis repetition excu- 
arbonuic of potavh to prccipiiate sable. 

The «|uantity of each metal, may •« It is therefore to gratify Mr. Ilowatd; 

leduccd from the weigiit ol each to give, if possible, more weight to his ex- 

.te, arcrmling to its snecific njiture, periments; and to enable phiioH«»pliers to 

\ to the priueiples of coTiipositinn, ph.re full confuience in them, rather than 

iuler the iiuliv:dti:d mciuls. See to 'ifiVr any thing new, that 1 publish tills 

ii<i/i.«.« 0/*) • me?uoir." J'.urnnl tirti .f f. iir*«, No. 76 ; and 

toKiiLi rrs. OP XUrroiTr SrtJ^Fsa^ TJir.rh*a JM'^. \ol. xv. p. 34rt. 

solid compounds of i':irtliy ami me- \\ it reinurkuble, that all the itoncs. at 

Attcpi, of singula aspect and riun- v h^iever perio<l, or in whatever part of the 

which oro:isi(mally descend from w or id, they m:iy ha\ e fallen, have appeared, 
)S|>iierc, usually from the botoni of as tar as they have been examinetl, to con- 
Mis meteor. This pit ennmeiion :if- k.st of ilie same substances: and to have 
instructive example of the triiiuiph nothiiiir nimilar to them, not only among the 
in testimony, over pliilosophirM nrneraU in the neighbourluHxl of the places 
:m. The chroiiieles of almost even' uliere tliey uere found, but among all that 
I reroided tlie fall of ponderous have lii 'die rto been disroven*d in our earth, 
earthy masses from the air; but the :i*( far as men have been able to pcnetnte. 
.• had been i.*ieeted bv bisiorians For the chemical .inalvsis of a considerable 
. bera»:se '.lie ]>lienonieii()n was not number of specimens we are partici:larly 
he range of /A-'/V /iV.'-. -.//A//. At indebted to Mr. Ilowanl. as well as to Kiap- 
the sober and soliil re^iMirhes of roth aitd Vaiiquel In, and a precise mincralo- 

^i'>l■l)re, put to siiaine the inrredii- gieal ilesci'ipiion of tbem has been given by 

ii> nil lapli} siral srlit'cl. t!ie C'.)un. de Hournon and others. 

lie all Kuiope," •«:i\ s tlie oolobi-ateil Tliev are all covered witb a thin crust of 

lin, ** re:>oundi-d v^iih the rumour of adee;> Mack colour; they are without gloss, 

alien front the heavens and while and their sui face is roughened with amall 

)hcis, distraeted in opinion, were u^ifu-nties. In ernally they aregnyisli, and 

bypdtheses to explain their origin, ot a granulateil texture, more or less fine. 

rv'nling to his own fancy, the lion. Four ditlcrciit substances are intersperaed 

irard, an able Knghsh chemist, was among their texture, easily distinguished by 

^ in silence the only route which a lens. The most abundant is fr«>m the size 

ad to a solution of the problem. He of a pin's head to that of a pea, opacpie, 

d specimens of stones which had with a little lustre like that of enamel, of e 

L Umercnt timet, procured » much gray colour •ometiiiMf indined to brownf 



MET 

Snit hud ciumgh togivcfiinttparki! willi 
«tee1. AiHithcr i* ■ maniai iiyriics, i>t' a 
Tcddith-yelliiw ciilniir, bluck wlivn nnwilci^ 
ml, iiol vciy firm in itn tcxUiri', ami iiui at- 
tractiblc by ilic majriiM. A tbinl ctiiwiii'^ 
4ifmall particliiaTimnmBiioricc'l) dhi- 
laUie iiatc, which p\t: to the ni4ti>thr't|ual- 
■ly ofbcingattracUilbytheningnfliibMigh 
in tome (pecimciik tin™ ih) anx exccul ■■•ko 
p>T cent of tlic whiifc wciglil nhilv in 
iitticn they extend tn a tbunh. 1'lieie arc 
rnniKctcd together by i fmtrtlxif an canhy 
cimws'ence in nimit, so that thty may be 
Iiroken to pieces by the fingen with more 
t<r IcKt difficult. 1'he bluek rruil U lianl 
rmxigli to emit iparkii wilb mccI, but may 
be broken by a stroke with a haitinier, und 
aplican to possriM the properties of Uie 
very attrar.tible bUick o^idc of inm. 11ii-ir 
specific gravity varies from 3 ,1S2 to 4 2«1. 

The crust appean to cont:iiii nickel uni- 
ted B-ith iron, but Mr. Ilatfbcti could not 
determine its proportion. The pi riieii lie 
estimates at iron .6H, sulphur .iX nickel 
^S, extraneous earthv matter .Ij, In the 
meiallic pariiclca dist'emLnated (liroiiKli (he 
mass, the nickel «as in the pniponiun of 
oiiepar1,orllicrcabmit, to thri-e of inm. 
The hard separate boilies gave sileT Jl), 
magnesia .IJ, otide of iron .34, oxiili' of 
nickel ms-. and tlie cement, or matrix, 
wiet .48, maRn.-sia .18, oxide of imu ..!4, 
ojide of nickel .ttiS. The increase of 
veight in both these arose from iht liiehcr 
OKidatmii of the iron. Tlii-sc pmpir-.mns 
arc taken from tb|. sicnes that fill at IlLni- 
TVS on the I'JHi of llecembir 1798. 

The loli an- tnanii-s of nalive iron, that 
lifivc Wen foiirui in iiibcria. Ilnhei»ia, Seiw- 
". I ^■mili Am^rlei, likcwis*? aj^rce in 



MET 

Varitnii lifts of tlic pciiods, pUec^ mi 
appearances of llieae sliowcMol ftony and 
earthy mailers, have been given from time 
til time in tlic scieniiHc Joiimala. I he l«- 
leM and most comjilele is that publislieu in 
the Ist Tol. of Ibe fjl. I'hil. Jo<ini.comp.ivJ 
partly fr im a printed litit hy Ciiiadni, and 
partly Iron) a maniiatript one of Mr. Allan, 
rra<l some yean ago, a: the Koyal &oc.ctT 
of Kdinburgli. it ap|>cais tlia; Itainenico 
Traill, a Jesuit, puhlmJitd at tioiien^ ia 
ir66,awork entitled, iMIa Ca-lula di m 
■Sufv dull .ilia. nijinruimrHtii. m which the 
ingenious author proven, in the cltf ami man- 
ner, both I'roni ancient and mudern uiMorr. 
that I'linLit bad repeatedly fallen from tlie 
beaveiiK. 'l1ikeunuiis>ti*wna(iun(ivj')«M- 
mnitej IS ill die possession of Mr. Allan. ITie 
compilerni the new lis; jinilj obiicn'cs,thBC 
nothing can «1i<iu' ninr,- strikingly the Uni- 
venality and obslinac) of that ncvitiicMn, 
wtiich discrt-dits i-ti:rv thing i:.at it caniml 
un<lcrs'aiid, Ihin the circumstance llial his 
work should have pnidiiceil so IilUr ellvc^ 
and that the nunier.iku falls of nieieutic 
atones shnukl haic so lung been ranked 
among the iiivciiliuiu ol'ignurani credulity. 

Mr. Howard's ailniirable dtsser.ation ww 
published in the I'hil. Inns. fur ItRXJ. It 
la reprinted in tlie IJlh vol. of Tiliucli'a 
Maga^ini', and ought to be studied asaps^ 
(crn of icii'iililie research. The fullouii^ 
Table is copied from the above Journal :— 

CaaofOLORicii, List or Mktiobic Stoih. 

!i,xl. 1 — Hi-f-reih^ Ciriiiian Em. 
Jhvhim t.— 4:untaiinng those » bich can be 

referred prcity neariy to a date. 



1478. The tbnn.)cr 
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MET 



Stone near 1'hcbes. — Sch'tUtut e/ 



r. 



Mum* fell in tho Marali of Ancona. 
*r4!i**l/(U7f;ji/v, IJt. lib. vii. rup. 2^. 
«li(>v.rrt>f'sl«iiifs iV'll near Kohk:.— 



'»yfywii». 



niift tL-l) in China, along uitli a 

star, /ic' fJnijifrtfUf &.r. 

*6. Vivry }i\mn.^.—i^iHtarch, J''ab. 

rajj. J. 

1 1! If fi i I i n ( ' I il n:» . — />€* fi uij^nt't. 

nloiii- t'i'll ill tliC l.ukc of Mui'!»-— 

•/••w I'l .y^co ('tu*t limine in LtWHin 

it- cttu cmtlt:.\".**—'ljr. .\li. .i. 

*• llu'/rm t\iu>um tJu'riUf^ lat*'ribu* 
/•'•7/<w, i/i rjujt mini ticta n'lutum 
J':' 'I. A lit. Iliitt \\\i. ii. cap. jfs. 
II iar^c h'oiii-s \\'\\ ut \oii)^ ill Chi- 
li- K«Mui(l\Viis iicai-tl ovi r4Jlcaj^ics. 

»))oi)^\ iron foil in Lucania.— 

■ 
ru'« fi'il at Arilla. — Cx»ar. 

muiics fell in l.can)^ in (-liina. — Ih: 

•*. 

ir stoiu-s fill at I'o in riiina. -lir 

*». 

lit Ktnnrs frll from licavon, in Clii- 

If tiul.fU'f. 

liioiic ft- II at Ton-Koiian.— 7)r' 
•jf. 

Stonrs fell in Cliinii.— /^r Gw'tfnrM. 
on stoiirs t\-ll in Nin)(-lVlKMni,antl 
wo in till' *t-A:ur \car. — />*• (im'^nv*. 

fl. Ciif'.tainif^j^tiuisr.rif which llic 

.ill. (Miinoi 1)1* (K'ttTMiincil. 

Iicr ol ill. iiiuis which fill at Pcs- 

pn'scr\e(l a* Ahyilos. - PUn. 
V pn-siTM-d at (la^sandria. — PUn. 
k Monc, ami also another prt'scr^'- 
hi* C'aiiha tif M«-cr-i. 
*hiin<li-H)olt, hUik in appearance 
'lunl ri>rk, hrilliant and Hparkling/' 
"h till- 1) 111' k smith forj^i-tl the swonl 
:ar. -Sec Qwinrrlif Ifrt'irw, vol. 
JJ.K anil .//f/uf, translated by T. 
on, Ks(|. p. 152. 

the st(in<' procrvcd in the Corona* 
C:hatrof the l\in^ of Kngland. 

'jn '2. — ,lfur thr Chvittian Em, 

n tho count r\ of the Vorontini.— 

irei* larpe stones fell in Thrace.— 

•ut ii'iil AftVi-riUm^ Vhromcun^ p. 29. 

r fritiftun," sa\s MarccllinuK, '*ttT» 

UiptJct e calo tn Tkfuda secide- 

■ntury. S tunes fell u|>on Mount 

on, an<l near Knuia in Sj\ria — 

rfu«. 

U Stonci near Bender in Arabia. 

fi, Ti. 16. aod cv. J. and 4, 



648. A fier}' Rtone at Conitantinople.^ 

Seivral Vhmmcleit. 
8i.K A uliowei of pebhlei in Saxony. » 
V*52, A Htone fell in Tabari§tan, in July or 

Aujpift. — yic Sacy and f^uatmnere. 
^J7. A stone fell at Ahmedabad.— Quatr^ 

wcif. In 892, according to the C'Aron. 

Sift: 
931. A atone full near Augshurg.^.^2ft. 

StatL and others. 
9'.)K. Two Atones fell, one near the Elbe» 

and the other in the town of Magdeburg. 

— Co»ma» and Sfkintrenhrrg. 
l(Xi9. A mass of iron fell in Djordjan.— ' 

.7t«V<'n;ia. 
lO'Jl. Stones fell in Africa be.twcen the 

24th July and the 21st of August.— lie 

Sacy. 
1112. Stones or iron fell near Aquilcjaw— 

11.k5 or 1136. A stone fell at Oldislcbei^ 

in 'I'hiiringia. — SfMint^mhrr^, and others. 
1164. During Penteco3»t, iron fell in Mis* 

nia.— ^ViArtrruf. 
1198. A Rtone fell near Paris. 
1249. Stones fell at Quedlinbounr* Ballen. 

Ntatlt and Klankenburg, on the 26th July. 

-^Spantfcnberjf and Hivandcr, 
Thirtertith Cf ntury, A stone fell at WuR- 

hiirg. — Sfh»ttu9^ Phut. Cur, 
Retwcen 1251 and 1363. Stones fell at 

%V<'lixoi-Ussing in Russia. •6'iY&erf'« .fn* 

nat, torn. 35. 
12U(>. A Htone fell at Alexandria in Egypt. 
Df! Sary. 

1304. Oct. 1. Stones fell at Friedland or 
Friedherg.— A'p«ns and Spanjsrmbrr/^, 

1305. Stones fell in the counti^ of the 
X'andals. 

13JK, Jan. 9. In Mortaliiah and Daklialiah. 
-^Quatrem'Tf. 

13r>8. A mass of iron in the Duchy of Ol- 
denburg. — Sirhrand, •H^yt^, 

1.W9, May 26. Stones fell at Minden in 
Hanover. - l^^rbtciu: 

14.>H. A shower ot spongy stones at Roig 
near Hnrgos in Spain. — Proutt. 

A stone fell near I^iceme. — Cynat. 

1491, March 22. A stone fell near Crema. 
— Simoneta, 

149 J. Nov. 7. A stone of 260 lb. fell at 
Ensisheim near SttirgHu, in Alsace. It it 
now in the librar>' of Colinar. and hat 
been reduced io 15D lb. --I'rithemius^ 
liir»aiie'. *4nnal. Connid Gttner, IJhcr de 
HtTum Fwmilium Fiffufis, cap. 3. p. 66i. 
in his Opern, /uii'cA, 1565. 

1496, Jan. 26 or 28. Three stones fell be- 
tween Ccscna and Dcrtonori.- Burietnnd 
Sttbrllicut. 

1510 About 1200 stones, one of vhSeh 
weighed 1'20 lb. and otliers 60 lb. fell !■ 
afield near the river AbJua.— ^ CpIn* 
firt'ujfineut^ durittrt exima, odor nt^h^ 
rev*.'*— Surius, CommeiU, Cardai^ Jh 
reritm Vmitt9ie^ lib. lif. c. 73. 



MET 

1511, Sept. 4. Several itonet, wme of 
which wciE;hed 11 lb. and othcn 8 lb. 
fell »t Crcnii.— G'ianaHf ilel Pral», »iid 

1520, »ar. Stonet Fell in Amgon 

Oif^ lU Saytu. 
154U, ApHiaS. A ilane Ml in the Limou- 

wn. — Jlanar. de St. ^mahle. 
Bet^^'een 154U nnd 1 J5U, A miu of iron 

full in the forest of Nuiinhot)'.— CAmucte 

of the M'M t/Munia. 
Iron Ml in f iedmont. — JUereiui ind 

SeiUiger. 
1548, Not. 6. A bhtck nuu frll it Mint- 

fleld in Thurinsi'-— ifeiioi'. de Si. Ama- 

tie. 
1552, Miy 19. Slanes fell in lllurin^U 

near Schluiiingeii. — &yMini{-c'TUti'r;f. 
1559. Two large stone!), u Urge ni a 

man'* head, fell at Miicolz in lliin^ty, 

irhich are said tu be ]>rc!ierved in the 

Treasury at Vienna. — Slhnaiiti. 
1561, Mav 17. A stone called the .frr 

Jnlia, /ell at Torgau and Eilcnhorj. — 
Genwr and J}f Bool. 

1580, «ay 37. Stones fell near Gottmgen. 
—Bangf. 

1581, July 36. A stone, 39 lb, weight, fell 
in Thuringia. tt uss so hot that no per- 
son could touch it.— BinJlnivj; (V.iinui. 

1583, Jan. 9. Slonea felt at CailruviUari.— 

Cut*, MtTcati and Jnperali. 
1S83, in the Ides of Jan. A stone of 30 lb. 

reaembline iron, fell at Rosa in La*adic. 
March 3. A stone fell in Piedmont of 

the sice oTa grenade. 
1591. Jane 19. Some large atoaeifell at 

Ku neinlorf . — Imtsu. 
1S9A, March 1. Stones fell at Crei-alcosc. 



MET 

a black metallic colour, fell on UMiiit 
Vaiuoii, belivircn Ouilliaimic anil fcrne 
in I'rovencu. It weighed 54 i:>. ainl bad 
(he si/e aiitl sliapc of ihv hiiniaii hraiL 
Its apt'cihc friavitv na', 3.i, — Ca—taM, 
Oprn,, p. 96. I.j'ons, lliitl. 

1643, .\iiBiiit 4. A stwe weighing 4 ft. 
fcllbcln-ccnM'oailbridgcaiHlAMbiiToiJgh 
in HulTotk.— Ccvif. Mjfi. 1)L-c. irvG. 

16U, or 1<>14 btunus full in the sea.— 
n-vofhruin. 

1647, Keb. 1«. A stone foil near Fwicisu. 
—Sehmid. 

— *X!: 

.inlUil. 
Butwcen 1647 nnil 1654. A mass fell in the 

165J, AtiKiist 6. A stone fell at Dordrecht. 

— .Seiiyncwt. 
1654, March 30. intones fell in the Island 

i,f Fiincn,— nnrt*!,,'i,i«.. 
A large stone fell at Wamo.— /'w.v Btni- 

Iv. 
A small stone fell at Milan, and killed a 

Pnn c Ihcan — Miitnm SefiuUaii un . 
161^8, June 19. oril. Two stones, one 3W 

lb. and the other 300 lb. wei^it, fell near 

Verona. I.i'galloia, Ctavrruuitn: Sic. 

Paris 1672, A'alisnieri, Opm, ii. ji. 64. 66. 

MoHlanan and /Vanriica t'arli, wlio |>ub- 

lislied a letter, containing several eurions 

notices respecting the fall of stones fna 

the heavens. 
1671, Peh. 27. Stones fell in Suab'ia^ 

Cilberi', .huat. torn. XXXili. 
167J. A Btuiie fell in the field* near Dirt- 

iinR. — " .Vortrit IrmporihiH in pariitmi 
GallU Citpailant, lapit magnx quiiiliiati 

e HtiMArit cttiilit." — See l.eonardus, ifc 




MET 



MET 



■leUllic, Ffll near IMcstowitz in Bohembk 

— k^Mt and SteftUnjr, 
1727, July 22. Stones fell at Lilaacliiti in 

Kutu-inia. — StfpHnq^ 
l7Mi, Aupist IS. .Stones fell near Carpen- 

tia*. — G;*f//.'«*/i. 
174.', Oct. 23. Stones fell at Hasgrad.^ 

(ji fi\'rt*» . htnal. turn. 1. 

t!) ir-il. A laiyc stone fell in winter 



in (in. I' aland. ^F.ifriie. 
irt-'. ^Ulnc)» firll ut Liboschitz in Uuhemia. 

175). t>ii. 1. A larjfc stone fell at Niort 

near C.Mitame. — Muanl vlwX LalutnU. 
1731, May '26. Two masses of iron ot'71 lb. 
an.l I(> lb. fi'tl in the district of Afpntm. 
the capital of ('natia. The largest of 
thcHC is now in \ icnna. 
17i>, Jan. A stone fell in ticrmany, in Kich- 
stadt. — Cuvn'h, iv. 377. 

Jttly ;>. Fotir stones, one of uhich 
Wfi^hi'd 13 lb. ffll at rtikow, near Tabor. 
— .ViV/i '!«.'»■, •« t)e Pfuvia InpitUa* tinni 
17.> 5, «•/ Strhi\i\ et rjuM eaun*f mi'fUtt:ti9, * 
p.4.— I'rajr. 1754. 
— Sept. Two stones, one of 20 lb. and 
th« oflu-r <if 11 lb. fell nc.ir ilic villages 
of I.>|>onas and Pin in Urene. — lAitamU: 
and Rii'hanl. 
irSi, Jidy. A stone fell in Calabria, at 
Terrnnuova, which wei|fiied 7 lb. 7) ox. 
•■^Ihiniin, Tu'a. 
ir(>6, end of July. A atone fell at Albcreto 
in Moilcna. — Troiti. 

Au^'.st 15. A stone fell at Novcllara. 

— irvii. 

17o»-<, Sept. n. A stone fell near I. ucc in 

Maine. It vtus an:i*.\/edbv l.avoiiiier, &c. 

— -»lf'ii. .trcii. I'lir. 

— A s'oise tell at Aire.--.'/ m. ,icad. Par. 

176M, N»\. 2i». A Ntone, ueij^hinif »^S lb. 

fell at Mancrkiirhen in Ua\aria. — hnht,f, 

17'o, Nov. 17. A sione, weijfhJn^r 9 lb. 1 

"/.. fell at Srna in Ariiijjcin. — Prouitt. 
1775, ^ipi. 19 Stones fell near Kodach in 
Cobosirir.— ff I .'6f •»•/** ..^iimil. Xoin. wiii. 

or l"7r». Siones ffll at (»I>rule/a in 

\'(ilh\n:a. — (JiUx'ri** ^innul. toni. xxxi. 
177^ or 1777, Jan. or Feb. Stones fell near 

K.ibn:ino. — S^tfiluni and .fntotY/Zi. 
1779. Two siones, weij^ninpr ^5 o'!* each, 
fell at I»ettiswoo<le in Irelaitd. — Jiintrt^rtf^ 
in (ifitt.Mtt^. Sepi. 17%. 
17.H^), .Vp:il 1." Stont's fell near Beestonin 

Knjjflaml. -- Evruiutr /*««/. 
17;0. A stone fell near Turin.— To/a and 

. Imorfiti. 
1785. Feb. 19. Stones fell at Eichstadt.— 

P.'clcei and Stnh. 
17S7, Oct. I. St (Mies fell in the province of 
i^hftrkow in Uussia.— C;/^Ti*«.fimii/.tom. 

5790, July 24. A j^at shower of itone* 
fell at Barbotan near Roquefort, in the 

• vicinity ofHordcMii. A mass, ISinchei 
^n diameter, penetrated a hnt. and killrH 



a herdsman and a buUock. Some of the 
•tones weighed 25 lb. and others 30 Ib^i— 

1791, May 17. Stones fell at CaaseUBcr- 
anlenga. in Tuscany. — SoMani, 

1794, June 16. Twelve stones, one of which 
weip^hed 7}- oz. fell at Sienna. Howard 
and Klaprotli lia\e analysed these atones. 
"P/iiL Trant. 1734, p. 103. 

1795, April IX Atones fell at Ceylon.— 
Jiick\ 

-— — Dec. 1.3. A larji^e stone, weif^hing- 55 
lb. fell near M'old Cottage in Yorkshire. 
No lig-bt accompanied the fall.— Gent. 
Ml^. 1796. 

1796, Jan. 4. Stones fell near Belaja^Ferk- 
wa in Kussia. — Gi/bert*t ,innal, torn xxxv. 

Feb. 19. A stone of 10 lb. fell in Por- 
tugal. — Sou they 's I^ttenfnm Spain, 

179ti, March 8. or 12. Stones, one of which 
was the sixc of a calfs head, fell at Ernies. 
— ^furqitii (if Dree, 

Dec. 19. Stones fell in Bengal.— 

HtmanU l^ord Valmtia, 

1799. April 5. Stones fell at Batonrouge on 
the Mississippi. — lieffatt Chnmkle of the 
liar. 

1801. Stones fell on the Island of Tonne- 
lie rs.—ii»irvJtf St. Vincent, 

1802, Sept. Stones fell in Scotland? Mcnik" 
ht •Ma.-razinr, Oct. 1802. 

18U.^, April 26. A great fall of stones took 
place at Aigle. They were about three 
thousand in number, and the largest 
weighed about 171b. 

Oct. 5. Stones fell near Avignoa.— 

Itihl. IHt. 

Dec. l.>. A stone fell near Eggen- 

feldc in |!»var:n. weighing .«} lb.— /mAo/^ 

1804, April 5. A stone fell at Possil, near 
lilasgow. 

1807. A stone fell at Dordrecht^— 

Van Beth, Cxilkom. 

1805, March 25. atones fell at Doroninsk 
in Siberia. — Gilbrvt*9 Annul, torn. xxix« 
and xxii. 

June. Stones, covered with a black 

crust, fell in (Constantinople. 
18u6. March 15. Two stones fell at SC 

F.tiennc and Valence; one of them weigh* 

wl 8 lb. 
May 17. A stone weighing 2 J lb. fell 

near Basingstoke in Hampshire.— JMbii/Jl- 

hi .Mtofuzine, 

1807, Mai-ch Vu (.fune 17. acconling to 
I.uras). A stone of 160'Jb. fell at Fim- 
ocliin, in the province of Smolenako in 
Hussia.— fw/irr^'t .hinai. 

— — Dec. 14. A great .shower of stones 
fell near \^'eston in (Connecticut. Massei 
of 20 lb. 25 lb. and 35 lb. were found.— 
SiiUman and Kin^tlrv. 

1808, April 19. Sumes fell at Dorgo San- 
Doninow— Cittrfalft' and Spa^oni. 

May 32. Stones weighing 4 lb. or 5 lb. 

fHI noer RtRnnern in MoraThL«.JBiM. Jftit. 



MET 

1808, Sept. 3. Stones feU U Una in BO' 
hernia.- -De Schradm. 

1809, June ]r. A atone af 6 ox. fell on 
board >n American vcuel, in latitude 30" 
J8' N, and longitude 70" 2y W.—MiU. 
Brit. 

1810, Jan. 30. Stones, some of which 
weighed about 3 lb. fell in CalKcll coun- 
ty, Korth America.— /"A//. Ma;, vol. 



killeri several men and women. 
Mag. xiKViu p. 33G. 
- — Aur. 10. A Rune weigliing 7} lb. 
fell in the county of Tippcmy in Ireland. 
—Fbil. Mag. vol. xxiviii. 

Nov. 23. Stones fell at Morteile, 

Villerai, and HoiUinbrulc. in the dcpart- 
mf nt of the Loirel ; one oftbcni weighed 
40 lb. and the otlier 20 Ib.^V'icA. Jaur- 
tad, vol. xxxix. p. I5tt. 

1811, March 12 or 13. A alone of 15 lb. 
fell in the vilUge of Kongliiihowsh, near 
KomcB in ttuima. — Bruce'a Amrriian 
Jturnal, No. 3. 

1811, July 8. Stones, one oTwIiich wciglied 
3} oz. fell near Balanguillai in Spun — 
BiM. Biil. torn, ilviii. p. 16^. 

1812, Apnl 10. A shower of stones fell 
near Thou louse. 

April IS. A Etone, the size of a child's 

head, fi;1l at Erdeben. A snecimcn of it 
i* in the possession nf Profeimur Hauss- 
man of Brunswick.— CiVicT'i'i .fnno/. xl. 

— Aug. S, StoncifeH at Cbantonay. — 
Brtthanl, 

1813, March 14, Stones feH at Cutro in 



It penetratetl nearly 16 inches into the 
ground. Ii had a brown cniat with me- 
tallic spoil. 



SnI l.—Upvnifi or Crllnlar Matm 

. The mass found by I'allas in Siberia ts 
which tlie Tailart a-icribe a mvlcoric ori. 
gin. — IsNOj'edfe J'u/Icu, torn. iv. n. 54J, 
/'ant 179*. 



J. A frAKnienl probably fnim Norway, and 
in Ilie imperial cabini'l i)f \'ieniB. 

4. A small masi wei|;hii)g some pounds 
and now at <>utha. 

5. Twu mast in lirvcnland, oiit of wluch 
the Icnivea uf the Ksiinimans were made. 
—See Hiius .Imuitt »J' an Erptiblunlt 
the .trrlic llrgitnt. 

Sat. 2.—SoHit Mai!--! -.rhrrr the /}tm eriHi 
in HliBHibaiih or Ocluheilnm, cvmpfeJ if 
•SfnUii, and coniaining .Vickel, 

I. 1-hc only fall of iron of this kind. Ii 

thai which touk place lit .\gram, in 1731. 

3. A masi of the oami; kind lias been feiind 



3. At the Cape of lioud Hope ; Stranc- 
yer huslati:lv delected cobalt in llii>nii». 
~Vaa MarTtmnmX ncnhetmani Brmd^i 
Journal, vol. vi. 161. 

4. In difleKnt parti of Mexico.— >$<niir- 
■hmiib. Mimthaldl. and the GuzttU dt 




^IIA MIE 

or rhpomiiim i» foMnd to he the ticiifarly bhnVets can retain the contagious 

mtuK-iiti* of the mm in the meteor- fuinen, in an active state, for almoht any 

t in rharartt-riHtic ot meteoric imn, lenj^h of time. Hence, they oupfht to be 

v<T found in iniiwml natiic iron fiimitptteil, with peculiar care. The vapour 

has hf -I- n hitherto rei^anirti as the ofburniud^ «(i!l[)htir or sulfihurmis aclcl is 

:K-|i-ri.stic in^^reilirnt of mi-tt-oiic iiscil in the Fist a<rninst 'h** phijjiic. It ia 

ti! from Hu" unuNsis of stmw late nmch inftii<:r in power to llie oilier antiloi- 

les, it \voiii;l appear, that this Oie- mic rea;(e:it<(.' 

i'«inna!iv alisvnt, vthile ciiroininm ' M va. Profi-s^or Jameson aiihdivides 

fo'ind. Ilrncf the laltrr ii:us come tliis niiiifral spccu h into ten siib-species; 

rcil as tin* coM'itant ciiarrtcteris ic. vi/. mien, piniti-. lopidulite. chlorite, j^reen 

lenotnction of i-ciiNHOw <;hHt'rt«'dat eanh, talc, nacvitr, ])olstoiie, steatite, and 

la\ , has of iatt' c.\rifr<l sunir sj)ccn- fips re -stone. 

:ini^ supposed to he a nicieoric .M.ni. Toloiir*:, V*l^o^'*b and RTcenish- 
noil. Ii<it Mr. Manrr has proved by gia\. MaAsive, ti:sM-niinatrul, and ciystal- 
iic examiiiatioti. that the cohinrin^f li/ed. It5 primitixe fi};iirc is a rhonil>oid. 
Cfinsi^t i>f a IK'M' sp(>rieMf)f tlu- r/rr*- The sccondan' fornrs :0"<': an ccpiiangidaT 
);rfiMs upon the !ino\i-, to which he six-!iidcd pri*(ni, or taMc; a rectanj^ular 
the apprnpriate name of un-iio ni- fonr-siiied prisni, or t;ddi*; and a siX'«ided 
■ found till- n al dianif*lernf an in- pvaniid. l.uienilpl.ir.' *i sm(M>th andsplen- 
idl ^ro\vn^lol>u!e of this fiing;ns to dent; terminal, long;ltndina1ly streaked. 
'»• th'iuitn.ut !*i r humhed'h fMvt nf un Lustre pearl}, or senii-metallic. (^leava||fR 
■nci*. in otdrr to co\er a nin^^le sini^le. Fraj^nicn's lahular and splintcr\'. 
ch, two fiiiirM)n n^e hunflrcd un<l Translucfnt. Scctilr. Si n-ak )i^ray -colon r- 
Misaiid <if them art* necessary, ed. Harder than (r^jsiini, hut not so hanl 
'■ Ski /ir.', xul. ttt. ft. JJ2.* as ciilcarcons spar. Ffils mcajjre or smooth. 
.oHOiU4.T. See Climate, Dkw^ Klastic-flexible. Sp. jjr. 2.*^/). Hefnrc thr 

blow -pijie it mt-lls into a^^miish wliite en- 
MiTi. Vapours or eCluvia, which amel. Its onsTiMients arc. silica 47, ahi- 
appllcation to the human s%i»tcin, inina 2J, oxii!v> of in)n 1.5.5, oxide of man- 
>!i' of cxcitinj* variouH div(*aM-s, of )jani*««r 1.75, j»'j'a-h 1-4. .i. — Klapmth It oc- 
.- priiicip:d arc intermittent, ri'Miit- cup4.don;;ni!lili.-Jdspar and fpiartz in feld- 
l M-llnw fevers, (1\ Stilt t'r\ and tv- spur and Lciii'i-s*. It soiuftimes forms slwit 
t):it or'tlii- last is ••eiuTatt-d in the hols, in }7r-ni-lf and otiu r primitive r(K'ks. 
mIv itsrif. and i» Homctiini'S called Mti-t of the mtca of c<»!nni«rce is hronj^ht 
tid fnniis. I'he other nnasniata atx from Siberia, wheit* it i'* u»ed fur winilow* 
from moist vegetable matter, in j^hiss.* 
Miown state f>fdecontp(isition. Tlie MiincicosMic Sir.T. A tiiple salt of so- 
ts vMis of the [)la;;'iic, Ktiiall-pox, da, ammonia, and phosphoric nciii, obtain- 
rhlncon^h, cxnanche maligna, and cd from urine, an<( much used in assays by 
\ ec, as w ell as oft) plni.s and the Jail the blow -pipe. 

i-ra'cs to a much more limited dis- • Mikmiti ; ofw hich there are two kind% 

jiiii^h the intermedium of the atmos- the );ran<ibr ami prismatic, both sub-spc- 

an the marsh mlasuiala. Cimtact cies of ilolomite. 

M-d perMin i« s;»id t(» be necessan' (iniuu'in- miffsitr. (!olour pale asparajjni- 

■miniinicatinn of piapie: and ap- p^reen. M.isslve, in f^mnular ilislinct con- 

illiin J or • \:irds of him, for that cresions, and ervsTu!U/cd in flat doublr^ 

■ « 

The Walchcren miaMiiata ex- tltree-siili d p%ramiils. I.nstr<* splendent, 

nip pestilential inMuence to vessels pearh. t'jraxu^re ihreefoKl oblitpie anfpi- 

anchor, f(dl> a «piarter f»f a mile lar. Transldcent. Semi-hanl. Britlle. 

shiuv. Sp. jfr. C.SH.S. It diKsohes slow ly, and with 

leuncal n:»turc of all these poison- liith- efferxesceiiee, in coM nitric acid. Its 

• ia Is littli: understoiMl. The} un- constituents aie. c:trlionate of lime 5.1, car- 

\ consist, however, »>f h}drt)j.»^*n, bonute of mai»ne'«ia 4.? 5, carbonate (if iron» 

ill) sulphur. plio.s]>homH, carixm, with a little m:in<;aiu*>e. .^>.0. It is fonml 

e, in unknown pn>portinns and .it Miemo in Tu<canv, imt>cdiled in fr>'p' 

states of combination. The proper sum. at Hall in the ixrcjl. and in (irc'cniand. 

CIS or desinnep* of these j;-:uiif(»rm J'rt^nitttir mimiifr. Colour aspanijf^is- 

ire nitric .irid xapour. muriatic acid ^reen. It occurs in prismatic distinct con- 

rldorine. The last two are the cie'ions, and cr\st alii/ vil in f^at rhomboid^ 

•acimis; b'lt require to be us(«l in which are deeph lriinca!e<l on all thcip 

» fnim which the patients can be i-djres. internally si i in. n^'*. Fracture passes 

at Uie lim«» cif the ap[ilicalion. fi'im c<mci'aled foliated to splinter}'. 

id vapour n>av, however, be dif- Strongly tr.insluccni. An hanl as the for- 

he apartmi-nis :jfthe s'ck. without mer. Sp. jfr. 2 883. It dissolves like the 

i'«»n'.ruicji^i». Bet l-c loth (Ts, par- athcr. Its ^'onbtituenls are, lime .i.'^, m:»^- 

If. :-4 ' 



MIL 

M^a 14.* oxide of iron 3.5, carbonic tcid 
47,35. w»ter ftnd Ir™ i.7S.—Klapr. Ii («- 
ctin intcibUt vcimtilinl travcne Kuid«lune, 
U GlUckibninn in Gntlia.- 

Ui-k. Is a well known ftniil. opnchtl in 
peculiar veitseli <if Ihu frnialri iit'tlic human 
•pecies, or (|>jMlnipc(1ii, hiuI oI' cctaccuiii 
animals, and itL-nlineil for tlie puipime uf 
Bonriihing ilicir>oiing. 

%Vlienmilk is left to apontanrotiH drcom- 
pmition,!! a due tempcniiurc, it i»f(iiiiid 
til be capable of pi!uill|Cthrimgb the vinoiM, 
•oeloui. and pntrefiiclive fernicntntions. 11 
•l>|jeani. however, prnh^ite on account of 
the ainMlI <{<iBnril> ulnlculiiil it aftbrdt, that 
thf viiKHin fermenlaiiiin lust* a vety ahcirt 
time, and can scarcely be made (o take 
place ill ei-cT\ pun of iln- fluid at once bv 
thu- addition ot am lermeut. lliia icema 
to be the reason, uhy tlio I'arlarK, who 
make a I'tfrmanfiit liipiiir, or wine, from 
mii.-e'i milk, called Ltt»mit% viccecd by 
uiinir lat^ quantiticiiat a time,and a);il>ling 
it t try fretpitnlly. 'Hicy aiM an a fcrmeiii a 
aiith part of water, and uii ci|;'htli jtart ufiliu 
soiireat ciiu-*sTnllk tliei can )^-l. ora smaller 
purlion of koumiss already pTe[iarcd; cover 
the reKul wU:iatliick rIotK.und lei it ttnml 
in d oiiHlci^i'e '.'-armth lor '21 lionrH; then 
belt it ultli a stick, to mil the thicker and 
tliimier 'lartt. which have aeparaltrd : let it 
stand a^van 34 hours in a liieh narrow veK- 
■vl and repeal tlie bea'.inf;, till the liquor is 
neii't'clly liomnK>' neons. 1'lii* liiiiior will 
kcepnomc monlhi, in cloie vessels, and a 
ctdiplace: but must he well mixed by 
bcatinK- or sbakinR evt-rj lime it is uscil. 
Tliev somrtiineH exli'url a spirit froln it by 
distillation. The Am'i!. pn-p re a similar 



contaiiu on acM fn-<iiien!ly called ibi; iif. 
chnlactir : bnl .i?' il m common to all iniici- 
laffiniiUN *iih«anri'<i, it luu been tcrtni-d mil- 
cic. Kee A<'IM(M(" ■■ j. 

'I'h>: kiiiiN of luilk liial hurc hern chemi- 
cally examnii'il, arr niare'a, woman's. »«'s, 
(Tuai's, hlinc))*!!. and cow's. We have here 
placed thrill ucvnnlin|; to l1)e pni;inT*i(>ii of 
jii.Tdr Ihey allbnlcdi and this, Parmii.iirr 
obs^nes, was prcriaelT of the same quali;]' 
ill all, while all iIk- nihvr parts vanei) ia 
qiiaMiy as weil as 'pianlily in iho diHeient 
miika. With rej||;ar'l lo lli'c twmv/, they tank 
ill ihe followinij' o^[vr^ ass's, ware's, ••■ 
man's, cow's, eiiai's, ahecp's : to nrais; 
slieirp's, woman a, ;rnat''i, cow's, a44't,marc'«i 

to eliretf ; sheep'*, (foal's, con 'a, aas'a, wa. 
man's, mare's. I'armcniier ci:uld not make 
any butierfromthccrt-am of woman's, ass's, 
or marc's milk ; un<l lliat from sheep he found 
always reniLunrd sofl. Vrom their j^encnl 
propi'Tden, lie hai. divided them into tva 
ciasvcs ; one a^ioimlinff in serous and taUne 
parts, which includes ass'^ mare'a, and wo- 
man's 1 the other rich in caseous ami biiir. 
niccous piirts, which arc cow'a, goal's, sad 

' Cream, sp. gr. 1.0244 bv BeneEui'i 
analvhit. eonsii^-s .if biilter4.5, clir<-s« j.J, 
whey M. Curd, by the analysis of MM. 
(iaj -Lu:,!iac and 'I'lienanI, ia composed of 

Caib.,n, 59.781 

OAijriii, 11.4(XI 

Hvdri^'n, 7.4'-'9 

Aaiiti:, 2I..7H1 




MIN MIX 

iKAtnoT. That drpftrtment of na- 9 expresses the hanhiess of Coniiidu% 

on ^liiich teachcfi ub to deiicribe, 10 Diamond. 

:, aiul clsuskitV, tlic difh-rciit {rciitra Professor Mohs has arranged minerals in 

ics at tiic objects (if iiiori^siiic iiu* to three classes, 

t the grcuicT i>urt of tiivsc urt: so- I. CliMi'ac>er of the first class, 

-acu-d rn>m the earth by inininff. If solid; sapid. No bituminous odour 

called MiAKNAiii. 'Die tcim liiNitiL Sp. |(r. under 3.8. It has 4 orders. 

»n)mi.Mil} rcstrictrd to siicii forms Oitier 1. Cn». Expansible. Not acid. 

c hiMl.cs a» ha\e been penetrated 2. Water, Liquid. Without odour or 

by or iiioiaiiic uju'.ters. sapidity. Sp. g^. 1. 

ior Molis of K:-c\beig, has lately 3. And, Acid. Specific gravity, 0.0015 

i a work, rc>pleie with pn'fiJdnilirc- to o.r. 

ui on inincia'.o^y, which pnunikis 4. Soil, Not acid. Sp. gr. 1.3 to 2.9. 
.he sc'encc on a surer ba&l:i than it 1|. Character of the second class. 
11 f) btuod. Insipid. Sp. gr. above 1.8. 
r first taii.s'lit mineralogists to con- Order 1. lia/oid^ (salt4ike). Not metal- 
productions of inorgaiiic n.itnre in lie. Streak uncolourcd. 
' mulnul conne\ioii, resulting from If pyramidal or prismatic; If. hardness 
{icul similarity. Thus, hiavy jipar >» 4 and Icks. If tessular, II. * 4.0, If 

more similar to calcareous spar, single, perfect, and eminent faces of cleaT- 

ipar is ; feldspar than garnet ; gar- uge ; sp. gr. -* 2.4 and less. 

ir«)n-glance ; iron-glance than na- II. -i 1.3 to 5.0. If under 3.5, sp. gr. i*- 

; and so on. 2.4 and less. Sp. gr. « 2.2 to 3.3. If 3.4 

xtion of species connected by the and less; H. under 2.5; ami no rcsinouy 

n«l at the same lime, e<pial de};rees lustre. 

Uhistory Mnnl.'u'ity, is named a^^c- Order 2. Hatyte. 

e same oecurs in zoology and !>')- Not metallic. If atUmantine or imperfect 

hus, the \% olf, (!<ig, fox ; the lion, metallic lustre ; sp. gr. ^ 6.0, and more. 

t, unite iitio genera. Individuals Streak uncohmred, or orange-yellow. If 

rms belong to tMo diilerent b\s- orange-yellow ; sp. gr. » 6.0 and more, 

;r\stal]izations, cannot be united in uid II. »« 3.0 and less. 

: species. Uadiated h« patic, and II. » 3.5 to 5.0. If 5.0; sp. gr. under 

iron pyrites, therefore, constitute 4.5. 

species. Yet this spccieH is so Sp. gr. — 3.3 to 7.3. If under 4.0 and B. 

» thai of common iron pv riles (tcs- ^ 5.0; cleavage dis-piismatic. 

uil wc naisl unite them into one <irder3. A'^rate {Homy). 

Not metallic. Streak uncoloured. No 

.cr com prebends several analogous single eminent cleavage. II. «i 1.0 to 3.0. 

and a elas.'s analogous orders. Sp. gr. — 5.5. 

)ecific riiaractcr consists particu- OKler4. Matachile, 

three cliaiacicr<i. These are the Not metat!ic. Colour blue, green, brown. 

e forms (inchiding cleaxage), t!ie If bn)wn, colour of streak : H. — 3.0 and 

i>f hardni'sa, and the specific gra- less; and sp. gr. above 3 5. If uncoloured 

• cr\st:dlinc (onns max be reduced streak; sp. gr. »• 3.3 and less; and H. •« 

lk to one of /o'lr SisTkjis or <,*m¥s- 3.0. No single eminent faces of cleavage. 

-io\ ; the UiioMBORCnn %l : the 1't- H. — 2.0 to 5.0. Sp. gr. »• 3.0 to 4.6. 

derived from a four-sided isosce- Onler5. Mica. 

iml; the l*KiHiti4Tir, derived from If metalfic : Sp. gr. under 3.3. If not 

four-sided pxramid ; and l.-istly the metallic: Sp. gr. above 3.3. If yellow 

I, (ir that wliicli is derived from the streak ; pyramidal. Single eminent cleavage, 

roil. H. — l.o'to 4.5. If above 3.5; rhombohe- 

wc wisli to determine the species dral. Sp, gr. "> l.K to 5.6. If under 3.5; 

any n^inrral belongs: by means of metallic. If above 4.4; streak uncoloured, 

vieu, Wf nnist first a>certain either Onler 6. Sptir. 

ive for.u or clea\age, and afier- Not metallic. Streak uncoloured, brown* 

le liiiii!nf-s!i and specific gravity. If rh(mibohedral ; sp. gr. 3.3 and less, or 

ri'es of Itanlncss are exprcMitd by H. «■- 6.0. 

I he follow in>; m;.nncr : II. ^^ 3.S to 7. If 4.0 and leas; single 

.Nfs til." !».»!. l.iefl'*i)fr:i'c, eminent cleavage. If above 6.0; sp.gr. 

(•> psimi, under 2.5^ or above 3.8 ; and pearly lustre. 

r:'i!eareoii«5«par, S p. gr. — 3.0 to 3.7. If above 3 J ; hemi- 

Fluor spar, prismatic, or H. • 6.0 ; and no adamantine 

Apatite, liittre. If 3.4 and leaa; nut without traces 

Feldspar, of form and cleavage. 

Ciuartz, Order 7, Gem. 

I'opsz, Vni metaTlrr. iixv^ji aneploiired. H% 



MIN 

"S.H0IO. lf6.0irull(T!ni Rp. ^. - .:.l 
and letiiit iikI nu tnces of fuiiii uihI i'Il'hv- 
agc. S|).Ri l.<llo4.7. If uiHlL-i'.;.iii 

CInlcr H. Oir. 
irmetallicibl-ick If nol nicUUIc ; tilu- 
iiwiiliiii;, ur inipcrt'LCt inuiullH; hinlrc. If 
yellow or red Mrok ; It. — ■• J and num.- ; 
and in, gr- ■" 4.B and niiiiv. If l>ru«'ii ur 
black ilrcakt 11. ~. 5.0 a ■ - - 



-(t. If 



MIN 

Mil. 3, Niireiulu 4. Kuck^th. S. Ain- 
iiinii'uu.'-u1l. li, Viuiol>9aU) vunipriniiiK M 
itjMCiv*, thi- MilphBit* ot irun, vupptr and 
/iiii;. 7. Kji^utiL-alt. a. Ahiiii.«li. V. Ul- 
Tuvwilt. lU. lli'Uliini:-Mlt (livaii-uili;. 
GlallUnK-. 

(:l»« 11. Onk-r 1. Jlafvitr. 

lialuiclc ;:. Aliiiii-lululdL-. 4. I'luur-ltaiuuk. 

luJiiidv. 



\y p. 
l-iundluwi red, vi:!lc>»-. or blu-k n 
ir 6.5 aiid more, and ilrcuk iiiicoUiiiitil 
up. gr. ^ 6.J tiiid mure. Sp.gT. -• o.l i< 
■7.4. 

OnU'r9. .^^ol. 

Metallic. Nut btuck. If gmy ; malic 

Mk ; and k^i. gr. '^ 7A and iiion;. 11. - 

O.U to 4.0 nr inalkablc iip. gt. >~ 5.7 ti 



r.Vi 



OrdLT 



llar-ai; 



lit.-). 



Ordtrll. (ilai 

SleuUic. Cny, black. II. 1.0 to to 4.U. 
Sp. ^. -- 4.0 to 7.6. If undor 5.U. uiid 
liin^le perfect cluavui^i luad-gray. If above 
7 A; lv»l-|pii}. 

Order 13. Bleiulr. 

If metallic ; bl^wk. If not metallic ; ada- 
uiuntinc kistrc. If brown streak ; unuobmr- 
ed. S]i. gr. between 4.0 and i.i ; and Hie 
form tesii liar. If red Streak: m). gr. .» AJ 
-■■• - ai>dH. - 2.5andli..s. 



II. -- l.Ct, 4,0, Sp. er. r.3.U, 8. 
4J and liuirr : atn-ak red. 

(Inlet U. Sniphtir. 
Nut metallic. L'uliuir ri^il, yelln 



If 



»i:liroiieJ)»rvle (ilttn-i 

4. Hal-binie. 5. Lead-Uar%lc. 
Order .!. A'eiuU. 
jv. I. l'e;.rJ-kerale. 

Ordi.-r4. .Uularlulr. 
m. 1. Stupbiliiu.'-iDalachite' (gnps 
'J. Liroconcnudacliilc (fittm bii- 
). X llliie-itialacitite. t, AtUtK- 
lualachitc. 3. KmeraUl-nialaclMtc. fi ll» 
bruneiiK-mulacltite ^iiiie Itireadod). 
t Inler i. Mica. 
Rnirt-a. 1. Kiicldure-uiica(bTi);lil-jrreen). 
2. .Aiilinioiiy-mica. .<. Lnijall-mica. 4. 
iniri.inica. 'S. (itapbile mica. 6, Talc- 
niica- 7. I'earl-iiiica. 

OwUr 6. Sfiiir. 

tirncra. 1. Scliiller^par. 3. D.ithcnc- 

spar. J. 'rripli:uie-s[iur. 4. Ill itunio^pai 

(.lillicidt to cleave). J. Ki>ripbunc->ipar 

(lii;i>t) 6. relaliue-ipar. 7. Feldspar. K. 

Aiipte-spar. 9. .\z11re4par. 

Order 7. Ii.-m. 

flraira, 1. A lie lain lite. 2. iinnmAmt. 

?: Iliaomnil. 4. Tiipax. 5. Kmeralil. 6. 

(toaiti: 7. AxMiile. U. Clin!k.llte. <l Bo- 

T.icile. 111. 1'rMirnialine. 11. iumet. 1:1. 

IJ. badtiliniic. 
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0htu«. Mcliclin>nc-re«in (liouey-Colcur- is flott. VL cffvrvcnvirn mUIi nitric acid. It 

<,d). is u compound of Kl sulpliute of lime, uiicl 

OnltT 2. Cmi/. 17 carbonate of liiin.*, which is found at 

Grny», Miiici»U*oat. Montinartrc, lU'ur ViWiH. (t shuids tti«: 

weather, v^hich cumiiion (gypsum docic not 

Such arr the (irncra of ProfcMMtrMohH. btar.* 

f would willin^U li.i«u intnMliiciil a view of * ^fo»XAToxE. A variety uf Adularia.* 

the ftpecies; but hi.ss\inh<)lsof theircivhtu!- * MuomoAU SecCo^u* 

line stnictiirc and forms v oidd recjiiire a * MoRtSM-OKi:. lioj^-iniii orr.* 

detuiltd e\|i!.iiiation, niconsiiitent with the * MoRuX¥Lic Ariu. See Aclii (Muboxt« 

liinilk of thik uork. An uLCitunt of liis new iic}.* 

svktoni of cr\K?Hlto;rrapliy iitpi\en b> one of * Morphia. A new vep;t.'table alkali, 

hik (>upd!i in tiie .W \iii. of the Kdni. IMiil. cxti'actedfroi'no]iinm, of whicti it constitutes 

Juiirnil. Hut (he Prof f I'll ir proTiii.M .i v»on the narcotic prinri pie. It ua^t fii*ki ob^uini'd 

to pubhsh that s\<«ti'in himseif ; which, if uc pure, by M. Scrturner, ubi>ut tiic year ItSir. 

nu> ,jui!^e tpHu tile iLiniinons e\pO'*ition of Two sontcwh^it diilercnt procek^^ for 

the chunn'i-'i*iif 0/ hit .N«nii%L II'-«rftur procuiin^ it, h:tNc i)ccn (fi\cn by M. Kobi- 

STkTKM. reCeniU published, v^iii be .in ini- ([uet, und M. t'lioulant. 

nieiiseacipiiMiionio min(-:'.do}^ira) M"enrr.* According Id the former, concentrated 

* Mi.«K^L Cauitcuoci. bee riuii-. infusion 01' (ipiuin ia to be boiled with ir 
caori ." small (piunlit\ ul* cunmioii inapienia for a 

* Mi^FNAL CHAHeoAL. Sjc CHAai<«>%i. qiurter (if ail lui'ir. A cons'ider.ihIe rpunti- 
(Mi^iRAL^.* ty of ufcmxinh depOMitc tMls. This i^»to be 

* \1i>ii.HiL Chr. Sec I'i:Tnni.rrM,* washciloMatilterv^i'lHMdd xva'er, and, when 

* MiNLiiAL I'lTi II. >rc H TfMvN.* dfA, uctcd rw) b> wc uk alcuiiol fur Mjiue time, 
MiN^RALizKR. \Ictj!Iir s'llis'.oires arc a^ a temperiitnre {^fmaMi ebullition. Intiiis 

aai«l to be niinerali/t-d, mIicm ilLpii^td f»f wjiy \ei'> littlf lUui-jtiiiu. but a ^reat qiian- 

their UMul propcrtiri by ('ombinution wi'Ji tity of cohii.r.nK' iiiiit'er, i» sc [1:1 ruled. The 

lume otiier subsiunrr arid matter is liitn to b«. dmincd on a fdlcr, 

Mi^ii'H. Hcd (ixide of K'ad. w:ishod with a li'.ile cold alcohol, Aid 

MiHitoR]!. bie Si-:.i iLi'M ; also Sii.rr.i- afterwards Ixiik d witii a larjce quantity of 

ISO. hiirhlv i-ii-iific-d ulcuhol. This tiipiid beinp 

* MiHPirciL. (.'ommnnarsrniral pyr.lea.* filtered while hot. on cooling it deposites the 

* \IiM iii-HTovit. See .\ii* FK.* mnrphia in en Mais, ;iud \ery little coloured. 

* Mi>.¥Hi>4Ti; oi' l.i.%ii. See Oum op TIk* hdhiticin in airultf)! and c.n stalli/atioii 
Lctn.* bein^" repcutiMl iu<t or thiec liinca, colouiv 

M0LI itnitxr M. A mrtrki which han not yet le«» :iior;)liia i*i (>i)i:i! tk <1. 

hern ri*di;cei!ln«()ni:isses of any m:i^niii<dc; 'V\ic iKi-ory of tliis jirticess i«* the folln\|fs. 

but li.iniK'en ii!>(.i-nrd onI\ in N;:i:in Mpuru'e inir; — Opium f'ui;lains a mcci}ni:it«* of uior- 

globiiU'-, in.i M.u'ktsh hr'.!h;iii* iim'-h. Thisi phia. T!ie nui^ii'-siac >nibini's with the nic- 

niB-- !)•- I ill i-!i'd !)\ mukin^ m acid iiit;> a conic acul, ami tht- morplii.! is ilisplaced. 

pas (• u itii oil. b(-d'lin)7 it "• cIuumiuI \n a <Mioulant rl.ri.ctsusti>concfn*rato idil-itc 

f.:ii -.Me, and t\|i'»bJn;C '* t«i m ui'ru**' lii-at. watt*?-\ iiit'i;sion or<«;)iiini. htkI h avi- it at ivAt. 

Till- ;lvibii!os:iri- ^'ia\. brill U. ;i:idt\tn-riie- till it spimtiineoii.dx If I full its sidpha!!* ^>f 

1\ iiihi'»llile. \\\ I.I. at it is rnju-rtrd into a time in m'.nutc cr' *t^ls. K%aporate to dr>. 

uhitr «»\ide, u hlcb li^ > in briHi»ii» oitdlt- ness; r(di!«s«ilve in a Utile water, ami thn>w 

for>ii«-il iN»wit-s. l:k«* t:ui»«" nf aiJt iimnx. dnwn anv ivma'.ni-i;; liir.i- and M.lphnric 

NiMH- aeid r.udiU nx'.dize^ and a«Ml.f« stlie acid, by the ca'.tliMisa.idiiion. first ofn\.dafc 

m« tal. Nire d« t;Mia!eh "lAitli it, and thi* re- of iniinim'.:i. and lh< n of miinate of bar\tcs. 

nia.niii}^ alkah (olll!M[u^ with it:* uxide. Dilute thelicpiifl withn laij^ebiKly of \iater, 

Miilv ljd< n.im unites with se\ rial «>!' the and a id rnustic ammonia to if. as hiii;; as anv 

medals, auvl f imiK brittle or » liable coin- precipitate fall*. Dissiilv*; this in vine^far, 

pot^tii'iH. N.I ariil a('1<« on it but 'be nitric and thri<w it down a^ain with ammonia. I)i- 

ani nitronnriA .-i- .^1 m ml ae lU art on itii jrpst on the precipitate about tu ice its weight 

(ixMc , and allori iMUe !kolitionh. :>ev Arm of sulphirric ether, and throw the wlioir 

(Mo: TRun). upon a filter. The dry powder ia to be tli- 

* riir sp. ijr. nf molxhdt nuni in 8.611. iifcsted three times in cauhtic aiiinionia. .'\fiil 
When dr\ mol\b late of a'luiioniu ib ignited as often in cidd alcohol. The rema-rjii}^ 
in a cMciMe uitlunuiVMl powder, it is eon- powdi r belnK" di^viKcd in twelve ounces of 
%erfL-il inro the t>iMu:i iixiile of the ii:i>lal. boillnir :iicohol, and the Hhered hot ^liiitioii 
'I h''s!iaH:icr\stall:/e«lappearaiici-, ac«>- ;-<t- b«rin^ !»<*t aside for 18 hours, depo^itev ccv 
L»rxi\kn r(doiir, and a sp. /r. of j.(>'i. It lourless (randparent crxstaU, con«iAtiii|^ ut 
doe4 not (iirm saliii uiiii aeids. The deu- dmible pyrainifla. Ky concent ra'inj^ the 
luxide i« inoly bdrMis arid, w hich iicf ,* su))ernitent alcoholic fulution, more cryatdft 

* SJiivi^tarRiTfc. Its colour is yellowish ; may be obtained. 

1} occ«i^iivMvc» bat never cr>siiilli'«-*(i- ^ Pr^TUuiDkttU directs os t« potv eaustir 
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uimioni* into ■ strung iirfudon of ■piam, 
and to icpnrate the browniih-white prec'ipi- 
tite by tlie filter ; ti> «v*ponte t]ie infliwon 
toabautone4ixUi of its volume, inil mii the 
cuncL-iitnlcil liquid with more »mmoni». A 
newdepuiitt: ofimpure morpliiaiiolitainctl. 
Let tile whole of the depOMtes be collected 
on the filler, aud washed with culd water. 
H'hen wcUilrained. poui a little alcohol on 
it, aiid let the alcuholic liquid pan through 
the filter It will cany uft' a good deal of 
the eolouiing matter, aiid reiy little of the 
morplii*. " Dissolve the impure morphia 
thill obtained, in ^icciic acid, and mil tlie sO' 
lotion, wliicli lias a ver>' deep brown colour, 
with a iiifficicnt qiiantitv of iv.irj-bbck, 
ThiimiUiire ii to be frequently agitiivd fur 
34 hours, and ;hen thrown on tlie filler. 
1'he li(luii) paKKS throu)^ quite colouriesis. 
If aminonia be now ilro|iped into it. [>ure 
morphia fiilU in tiiu state (if a white powder. 
If we dissolve thii |irF(^i[iitate in nkoliol, 
and evaporate tint liiiuid slowly, we obtain 
the raoT)lhu^ in prcttv ri:Kuliir or- sials. It 
in perfect!}' white, hasapcarly lusl re, is des- 
titute of smell, bitt has an intensely bitter 
taslc, and tbe shape oftlie cryitais in all my 
trials, was a fLiiii^iiled rectanpilur prism. 
Annala of 1*11)1. June ltr3U. On the sIkivc 
pr#cc(s Iha<e only to rcmu-k. that the ace- 
tic Boliilion tniiHt CDntain a good deal of 
Ehoaphate of lime, derived from the ivoty- 
luclii and that therefore those who have 
used that pri'cipitate for morphia in medi- 
cine, have liven diaippointcil. I'he siibse- 
tjiient sotutii>n in alcohol, however, and cij's- 
talliiation, render it pure. 

M. ChiHilaiit aiys, it crj-stallizes in dou- 
ble Ibnr-xidcd pyramidi, wh'»c boH-s urc 
gfjiiurt) or I'cclan^les, Somcllmcs in prlams 
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cri stall, and needles. It Is ■ 
time* its weight of distilled v 
itituent* arc. 



The acetate crystallizes !n needles; tbt 
tartrate in priamsi and the carbcnate ia 
short jiriuns. Ur. Thomson states the ulli- 
niate coustlluent* oF morphia to bci 

lly<lnigcn, 0.055S 
Carboii, U.4528 
OiJifcn, 0.4917 

1,0000 

from (lie analysis of ot>e grain, by ignited 
peroxide uf copper. He imagines the stom 
to be either 40.25, or 20.135. The fonnrt 
number apjinuihes to that of I'elletier sal 
CavciitiHK the latter is much greater than 
any of (lumlant's, deduced from the above 
Saline ciHiibinailona, the mean of whiA 
givi-s about S.3j. 

Morphia acts uitli jp'eit onergj' oi the 
animal economy. A ^.iln itiJ a Imlf taken 
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liqaeicent nits, ami the impiintiM, if pre* solved in 300 of water, was not affected by 

Kcnt. Thii is callc<l the mother u-ater. oxy muriate of mercur}', or by tannin, but 

MoiTLn. Sec Soil, MASuas, and Astalt- was immediately precipitated by subacetate 

414 (Vrdrtablc). of lead. 

* Mor^TAix Hlce. Malachite : carbonate Muftlk. A small earthen oven, made 
of c:>pper.* and sold by the cniclblc niaiMifuclurcnt. It 

• Morsrr*!!^ Cosk and Moc?iTAi9rT.EATR- \% to be fixed in a furnace, and is useful for 
IB. Scr A^SMTi-n.* cupellotion, and other pit>ccsscs uliich dc- 

•Moi»T*i^ C;aKKX. f:ommon copper mand access of air. 

jfrecn; a carbonate of copper.* * Mt'RiAriTK. (iypsum.* 

• MorsTiisr or Hoik Wuod. See .\s- ♦MraiAxie Ann. See Ariii(Mr»iATir).* 
at^xr^.* • Mi'RirALriTF. Khomb-Hpar* 

•Mor^TAix So4p. Colour pale brown- * MrH< lkmof A.<vixau{. Sec Fibbix and 

i-.h-blark, MaKsive. Di»ll. Fracture fine Flf^ii.* 

oarthv. Opatpic. Streuk shininj;^. Writes, • MrsrovT Gi.am. Mica.* 

hut does not soil. Soft. Scctile. F-asily • Mrsimoo^s Sec lloLitTrs.* 

fran^ble. Adheres stron(i^ly to the ton^ie. *Miss:tr. Diojwide.* 

r^els very prea«y. It is li);ht, borderin]; on • Mi »t. The juice of p^pe, composed 

rather Iiea\*y. it occurs in trap-rocks in the of «ati'r, supfar, jelly, (gluten, and bitartrate 

island of Skye. Itis used in cmy on-painting.* of]K>tash. From a Frcncli wine pint of 

* Mrc-iLAOE. An aqueous sohition of mn*t^ tiie Mnnpiis de Bullion extracted half 
^tm.* an oiuiee of sug^r, and 1-I6th of an ounce 

Mrrrs. This, according to Dr. Rostock, of tartar, rnwist says, the muscadine g^rape 

is one of the priniar)' animal fluids, pcrlcct- contains about 30 per cent of a peculiar spe« 

ly 'listinct fromfifelatin. cies of aujj:ir. Wy fermentation, it forma 

The ftuhacet:ilc of lead does not affect wine.* 

irelatin ; on the other hand, tannin, which is • Mtricix. The injpvdicnt of wax which 

a dcHcute test of ^datin, dues not affect remains after digfcstion with alcohol. It is 

mucus. lioth these reagents, however, inscduhle likewise in water and ether; but 

precipitate aliiumcn ; but the oxy muriate ver\- soluble in fixed and Vfilatile oils. Fts 

of mercurv, which will indicate the pre- mefiin^ point is about 120", Sp.gr. 0.90, 

sence of albumen dissolved in 2000 part^iof Its consistence is waxy.* 

water, precipitates neither mucus nor geta- * Mirdh. A f^ini-n.'sin, which conslsti^ 

tin. Thus we have three distinct and deli- according to llruconnot, of 

cite tests for these three different princi- Kesin, containing some volatile oil, .'>'i.68 

pies. (luin, 66.33 

tium appears to resemble mticus in its ■ 

properties. One grain of gum-arabic, dis^- lOO.QD 

N 



^VTArwITB. See TALTiTr.* N a rias Yeiu>w. According to Professor 

i^ • N»iiKLSTE.x. K'ltile.* Beckmann, this colour is prepared by cal* 

* Ntiis consist of ciagulatcd albumen, cining lead with antimony and potasli in a 
wi-h n little plifwphate of lime.* reverberatory furnace. 

Nl^^IN n»K. See I HOT, tow artls the end. * Nixnoit. Native carbonate of soda, of 

* N %rii ru I. A native combust ible liquid, wlxich there are two kinds, the common and 
«>f a yellowish- white colour; perfectly ft uitl radiated. See Son a.* 

and shining. It feels greasy, exhales an *NiXRULixE. A sub-species of prismatic 
ap:reeuble bituminous smell, and has a spc* zeolite or mesotype. (Colour yellowisli. 
citic gra\ity of about 0.7. It takes fire on MasHrvc, in plates, and reniform. Seldom 
4lie spprtMch of flame, affbnling a bright crystallized. Cnstals acicular. Lustre 
uhitc light. It occurs in considerable glistening, pearly. Translucent on the 
springs on the shores of the Caspian Sea, in edges. Sp. gr. 2.'2, Before the blow-pipe» 
Sicily and ltal\ . It is used instead of oil, it becomes first black, then red, intumesces^ 
and dilFen from the petroleum obtained by and melts into a white compact ^lass. Its 
distilling coal talf only by its greater purity constituents are, silica 48.0, ahimma 24.25, 
and lightness. By Dr. Thomstm's recent natron, 16.5, oxide of iron 1.75, and water 
analysis of a specimen of naphtha from Fer- 9. It occurs in chalkstone porphyry in 
six whose ip • gr. was 0.753, and boiling Wurtemberg and Bohemia, and in the trip- 
point 33i)^, it appears to be composed of tuff* hill named tlie Bin, behind Dnintisland 
carbon B2.2 + hycliogcn 14.S, with perhaps in Scotland*, 
a Tittle azotA* * Ncebls Oar Acicidtrbismutb-glaiiccu* 
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* KnLnt<! ZroT.TTE. ro1aiir|*nifi!Ji-«'liilA 
kliwvr: iniliiUnctcnncrcluiiHi aiKlrn-i- 
lallixcd ill aciciilar n'Clingfiilnr fuilr-*iil<r<l 

frwm*. varifiinlj- ariimgiiMfd ami tnincutcil, 
hv larcral planes arc IiinpluilinnllT ultvak- 
pil. lilisiunin);, indimnif lo puarlt . Cli-uv- 
>^> tn'.ifi'lil, in Ihu dinH-li!iii i<t'-|ir ?n:!-r^I 
plaiir irflhf iiri^m. Tr!iii'.liic--nf. Itt'ihic'.s 
ri'.iiMr. \» hnnt no :i|)itil.-. ili'tlU'. >p. 
f^ .' i. It intlintosi-rx livI'diT Jiiu liluv-jiiiir, 
■n-l liiTnw a jelly witli niM* li li.-riiriii-K 
elirlricliylieWiiiJl.aiiilrfliinslIiiiipniiivrly 
viDii' tiiuuanrriihMi-iuili-il 'I'ln- fr'-i- »■ 
tn-iiiily of the rn'itfti, « irh "In.* .irimiinK^in, 
^imwo'ptnilivr, ami lllo ullsriicil vinl n'';^ 
livo ripctricilv. Ill riit:Vi!i|<']i'i hTV, .hiIip:! 
Sil.:-!, >liimiiia 2?,\ limv 9 Vk nMf r W, It 
nrciir* in KcmiuU" tnp-nH'kii iitiirtlii: \il- 
h|fc or Old Kil[urr>rk in .S(-<.i1:ii<il.> 

* NtPtiKLi:)*. ItlionilHiiihl Tcl'lspur. Vo- 
htiir white. MaxdvpaiiiUnsiilli^tril. Tlie 
priniilivu fiirm a n il^-TlximixiKl of 15J^ 44', 
■iicl iti" 13'. The secondary fimm arc, » 
pirtirt i.-r|iiian|^itar <us-tklrd pri-im; iIih 
Kiii'ic f niii'aml un ihr irrminal (.ilgi-t ; and 
a lli.rk MM^sidcd tMltlc, nitli tlio lalPial 
rili^'>Mltrunrjti;'<L 'l1i(.TT>'«tNlHr<iniidni- 



. It and iranoparcnt. As lianl an Tcldhpar- 
Hp. RT. ^'.6 lo i.7. It nii'ltit with iliflinilty 
hcfirp till- bhiw-pipc. lU roustitiiL-m* urc, 
xilica 4i(. nliiminti 4t), lime .', 'ivi'Ii' of iron 1. 
It tK-niis In driisy caviiifs, aliirg uiTli ccy- 
IwirtPi vrxirian and iiii'ii»iit>*. al Moiitr 
RninuiK. near N'aplt^ in dniti cuii kh, in 
(fraii'.iUrlinirstoni-. 
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by llir toitcli. 11 Is mollrablr, hatli rrM 
and rciMi'iti «nil ■» sotrrly more fi:"i'jlf 
than m'liiKiiirio. lit "Tiiti'S when p'irr, 
ar- riiJ'itiliFi- hy a »iifn<~iinl Ileal withwi' 
comix 111 i!>tr mailer i and it is littlr niorr 
TurTii-ih'-'I hv lu'Xliii'^ 11 ecmta<;t with lir, 
than plaliiii^ Kiitil, and lilirr. It* mcciiir 
{H'-'oiiv wtiuTi ciiit, i» H.'irili wlicn far|;cd, 
fi.G(<r<'. 

Nickel n c<ilti>nniiiv uhlainrd frr-m it* •■it- 
Jihiirrt, the kiiTifLmiekrl of the Lemiaio. i^ 
whirl! it i^;:t■1l-;^4!l^ n.ixed Jm. -. it!i anciiic. 
Inm, and rulialt. 1 liii i* lirtt rua-leil, in 
dine nlltlii: si:l|<hi;raiidaMi-iiir. then mix. 
rduitli I>'.'(>par4i;if iifciek I! -i^, nut in* n i 
rni-iMe, .'i.teivil witli nmriuti! of wmU, s>M 
h: jicr.l in a t-iTi^v fiinia'Tf. 'I'hv metal 'Im:« 
obtained, u hieli is itill iitv ipipiirc. mur. he 
divnilved in liiliiie nitrle aciit. an<l then rvi. 

Curatol to dn'iiek!ii and alUT thin pmren 
i« liwn re|»iileil three or fitir tiin>'*, ihe 
Triidiiiim miisl he dissiilve.l in a ■'■I'lliiin ff 
nnimonix. prtft-dU fn-t: frnio niHioiiie ariiL 
Itein;;a<^>n evB]Hira<edti>drviie««, ill* nnw 
to he uelt mixed witli two m three jwr!.. >.f 
black fills, anil eipoied lo a vinlfiit licatin 
■ cricibh' (■«■ lair an li.itir op m.Tr. 

.\eeoBliii(r to Iticliler, the nKide 'n more 
eai'ily rediireiU hy moisteninif with a liiile 
<hI. Hienanl wlvices to pour ehlnridi; of 
lime on iIh' "liilo of niekel, and thakt them 
well tiifTci her, hefinvtlie ammonia iaaildedt 
as tbnpi ilie o^idl■s of cohnH and iron, if pir- 
seni, n ill hu wi niiieti sulnntcil with nwp-n, 
as i<> be insiibihle in ihc animonin, ami on- 

M. Cli'.MieVix ohnei-ieil. tli'al a vrn- »niil 
portion iifarscniejirrventsnirkel from beiii); 
a'lee'eil livthp mairnet. Kiebttr fimmi i1i« 
-' ■ ■ - ■■ ■ thrrrfor, 
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lormrd by Tlienard, by pauinf;^ chloriae of air. It extinguishes flame and animal life, 
tlirougli the protoxide diffused ill water. A It is absorbabltr b^ about IvA; volumes of 
black insoluble peroxide reinaina at the water. Its spec, gravity is 0.9722, 100 
bottom. cubic inches \^eigU ^^.65 grains. It has 

Little is known of the chloride, iodide, neither taste nor smell, it unites with ozy- 
Bulphuret, or phosnhuret of this metal. A gen in tour prop^trtions, (ornung four UiK 
compound, resemoling meteoric iron, has purtant cunipouiids. 'i'hesc are 
been made, by fusing togetltcr about 5 or 10 1. Protoxide ol'azote, or niiious oxide, 
parts of nickel with 95 ur 90 of iron. The 2. Dciitoxide of azote, nitrous gab, or ni- 
metcoric iron from n^ifTin's Ray contains 3 trie oxide, 
per cent of nickel : the ^i be nan contains 10 .1. Nitrous .icid. 
per cent, by Mr. Cliildren*:! accurate analy« *1. Nitric ucid. 
sin. — .V«r Journal of .Scirncc, vol. ix. 1. A'ltiifUM ojcide^ or protoxide of az^iCt was 

The Mdts of nickel possess i he following discovered by Dr. I'riesiley in 1772, but was 
general characters. They li:ive usually a tirsL accurately invest i|,ated by feiir H. Davy 
green colour, and \ield a white pricipitate in \79\). The best mode of procuring it, it 
with ferroprussiatc of potash. Ammonia to expose the saU called nitrate ot ammonia^ 
dissolves the oxide of nickel. Sulphuretted to the flame of an A rgand lamp, in a glass 
Lydro^n and infusion of galls occasion no retort. When the temperature reaches 400*^ 
preeipiute. The h\ drosiilphuret of potash F. a whitisli cloud will begin to project itself 
throws down a black precipitate. Their into the neck of the retort, accompanied by 
composition has been very imperfectly as- tlie copious evolution of gas, which must 
ccrtained.* be collected over mercur\ for accurate re- 

The sidphuric and muriatic acids have searches, but fur common experiments iiisy 
little action upon nickel. The nitric and be received over v^ at er. Ii has all the phy- 
nitro-muriatic are its most appropriate sol- sical properties of air. It iias a sweet taste, 
vents. The nitric solutionis of a fine grass- a faint agreeable odour, and is condensible 
green colour. (Carbonate of potash throws by about its own volume of uatcr, previous- 
down from it a pale apple-green precipitate, ly deprived of its atmospheric air. This 
which, when well washed and dried, is very pniperty enables us to determine the purity 
hght. One part of metal gives J.9J7 of this of niirous oxide. A taper nhinged into thn 

Erecipitate, which by exposure to a white gas, buniH witli great brilliancy ; the flame 
eathecoincs blackish-gray, barely inclining being hu mm nded with a bluisli halo. But 
to green, and weighing only 1.285. lly phosphorus ma\ be melted and subhmed in 
continuing the fire it is reduced it, without takingfire. When ihisci>mbus- 

When ammonia is added in excess to a tible ib introduced into it, in a siaie ot vivid 
nitricsolutionof nickel, a blue precipitate is combustion, the brilliancy of the flame it 
formed, which changes to a purple-red in a greatly increased. Sulphur and mtst other 
few hours, and is converted to an apple- combusiilile budies, require a higher degree 
a^n-en l>y an acid. If the precipitate retain ot iteat for their combustion in it. than in 
Its blue colour, copper is present. either oxygen or cemmon air. This may be 

* NieiiTiff. A peculiar principle obtain- attributed to the counteracting affinity of the 
cdby VaiKpiclinfrom tobacco. It is colour- intimately combined azote. Its sp. grav. is 
IcKS, and has the peculiar taste and smell of 1.5'J77. 100 cubic inches weigh 46.6 gr. 
the plant. It dissolves both in water and It is respirable, but not fitted to support life, 
alcohol ; is volatile, poisonous, and precipi- Sir II. Davy first showed, tnat by oreathing 
table from its sfilutions by tincture of galls, a few tpiarts of it, contained in a silk bag, 
— ^iim f/'- Chitn'u\ toin. Ixxi.* for two or three minutes, effects analogous 

* NioHi^c. An ore of titanium.* to those occasioned by drinking fermented 
Nihil Albi'n. A name formerly given liipiors, \4ere pi-oduced. Individuals, who 

To the flowers or white oxide of zinc. lUH'er in teniperaineiit, are, however, as we 

* NiTBATKs. Compounds of nitric acid might expect, difl'ercntK afl'ected. 

with the salifiable b:ist-H.* ^ir II. Davy de:«cribes ;he efl'ect it had 

NtTHK. I'he roiumoii name of the nitrate upon him, as follow s : — *' Having previously 

tff potash. See Acm (N.rN:c).* cIom il my nostrils, andexhausted mv longs, 

* NiTHoiir.N', or .\x4itf, an important ele- I l}re:itlied four (piarts of nitrous oxide from 
mentary, oruiidecompounded principle. As :uid into u silk bag. The first feelings were 
it constitutes four-fiftlis of the volume of at- smuUr to those proihiced in the lastexpcri- 
mospheric air, thereudickt nuMle of procur- ment, (giddiness) ; but in less than half t 
ing azote, is tii abstract its oxygciuius asao- minute, the respiration being continued, they 
ciate. by the coinbustitm of phosphonis, or dimiiitshed graduull}, and were succeeded 
b\ dmgen. It ma\ alsn be obtained from ani- by a !«eiisati(m analogous to gentle pressure 
nul matten. subjected in a glass retort to on all the muNcles, attended by an highly 
the action ofnitric acid, diluted with 8 or 10 pleasurable thrilling, particulariy in the 
rimes its weight of water. chest and the extrennties. The objects 

A/ote posAcssCB all th** phvsir^il {irorertie^^ anmnd m**. hi^amr daz/ling, and my hetring 

Vnj. n. ^.'i 



NiT 

iiioM acute. Tfiwnribi the Init iii«it!raiiiin 
the thrilling MK;rL'as(r<l. ihe »■■!»■ of ni>i«cti- 
lar priwer becnmu KTra'cr. iiid at luit mi ir- 
reniliblc pmpcnalty ti> action vns iniliiljrcd 
in. I recollect etl li'iit iiwllHiiiirtlv uliui tV)l- 
lowed; I know that [ny niutiiiiw wurc vari- 
ou* and violent. 
" The»e effeels vcrv mkih rrair-il afli 



I lin) r. 
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my natuni stale of mintl. Tin- llii'iKin); in 
the eitremitie* continued lungfr llian ilie 
other Kiisaliona," 

"Tlie gai ban been breathed by u vrt^- 
great number of penrans, Mmlalmost cveiy 
line has ohwrred the nam^ tbin^f, tin 
some few, indeed, it Un^ no cH'ert what- 
ever, and on others tlic cfTects arc aluays 
paiiifiil. 

" Mr. J W. Tohin, (after the firat impei- 
fitl (rials), wlicn tlic air was pure, <-»peri- 
cnecd sometimes sublime emotions uiih 
tranquil fresluri^ nonictimes violent mii»- 
rohr action, wHh sematians iiKlcscribably 
'■xqiiiute: no sntitcuiiem debilitv— no i-n. 
htitstionr-^iistriah have Ixm very niinie- 
ruiia. or late li« hao only f«K sedate plea- 
sure. In Sir II. Uat-y the cH'ect is not dt- 

" Ulr. Jamr^ Thnmsiii. Invohiniary 
laufrhicr, thrillini; in bis tncs uiid finders, 
eximi^itc seniaii'mn of jilrtisiire A pain 
in the back and knees, iicrasioneil bv fa- 
tiioiethedayhi-ron-.ri.^'im'dari'wmiiiutci 
afirrtvanlH. A similar ohscrvaliiin, we tbink, 
\v,. Invr miule on others; and weitnpule it 
Id the undoiibieil poner of the gas lii in- 

:■ ntlierat^nt, a:id prubahly in a 
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imtary, but lii^li!y pleasurable, aceoatpi* 
nivd with a ptciibar tlirillinz in the extre- 
mities, a «-iisjition pcrTrclh new amide- 
liKlilf'il. For many bour^ ifier tbis eTperi- 
nienl, he imagined tliul liii taste and mdeO 
were more acute, ami is certain tlial he felt 
uniisiiall} strimirand cbectful. In a second 
en peri men I, be Fli pleasure siill supetlnr, 
and has OTiee pci.'tirall) remarked, thai he 
aiippotes the xlm(»>i)bt're of the hlEbeit of 
all poasible heavens to be composed of Ibis 
gu. 

"Itobert Kinglake, M D Additional 
(Kit'dotn and power of rcijiintion, succeiil- 
eil by an almost delirious, but higlily p(et* 
siirable semaiion in ttie head, which b'ccinie 
universal, with increased tone of the miii- 
cles. Al last, an intoxicating plaoidity tb- 
Borlied for Hve niiniiles all voluntary povcr, 
and left a chccrliilnewi and atacrilv for se- 
veral hinirs. A second stroii^-r dose pro- 
ducc<l a |ierfeet trance for about a tniiiutc ; 
then a kIiiw prnadcd (he Mstcm Ibe 
permanent effects were an invifrurated feel- 
ing of vit.ll power, ami impruvrd spiritt- 
lly both trials, partirularly by (he f<irmel> 
old Hieiiniatic feelings seemed to be re- 
vived for Ibe moinent. 

" Mr. U'edgwood breathed atmoaphcHe 
air first, without knowing'it was so Hede- 
clareil it l» liavp no eH'ect, which confimci 
liimitt his disbelief of the power of the gw 
Al\er brealhin); (his •ome time, ho«e*'eti 
he threw the hsK from him, kept brcath,ii( 
on labnrroiisly with an opi'n month, hoMinf 
his nns(^ u'i(li his left band, uithoiit poair 
to take it awuv, ttinii[;b aware of the liiili- 
cniusnrss of liis situation i all his miisclti 
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Meter, nothing will remain but 100 nca- sliow, that nitric oxide coniists of •m«D 
9itre» ot'aiote. Hence 5J meMsiirvMot ox\- and a^eote, in e()iia1 volumcH. Hence, it we 
frii, the eqtiivaJent qiiantft) oi lvA> ot hy- take the mean u eight of a volume of each, 
driven, munt have e\ik ed in the oxide It gas, we biiall liavc that of the gaseoua com- 
riierefore cunMsta of lUU meaHure» of azote pound; or, its sp. gr. 

-I- iJuf oxvgen, cumleuMrd b\ reciprocal Sum. Hf,iiumQr»p.gv. 

attraction, into only luu measures Azotr, 0.9722 > r, i u-^ i ^^\^^r 

Sow lOU vol. of a/ote, weigh 0.9722 Oxygen, M 1 1 i S "'^^""'^ 1.U410. 

1*1 111 If we conceit tiiesi* into equivalent ratiQfij 

SO of oxygen, — ^ -■ 0.5555 wc shdl have the gan composed of 

2 1 prime ufuzuic -^ 1.75 46.66 

— — '2 primes ox\ ifeu -= 2.00 5o.:)3 

1.5277 

rhit synthetic sum exactly coincides with lUO.OO 

the speciHc gravity of the compound. It When this deutoxide is exposed at ordW 
is therefore couipo*ied hy u eight of one nar>' temperatures, to bodies which have a 
prime equivalent of a/ute, -^ 1.75 Ui.f»4 strong attraction for oxygen, such as Ihr 
one of oi\geii, — I.UO o6.36 sulphites, protomurtate of tin, and the al- 

kali ne h}dn)sulphureis, tuo volumes of it 

2.75 lUU.OU are converted into one volume of the pro- 

Thc weight of the compound prime, is the toxide. We sec here, that when one prime 

nme with that of rarbonic acid. of oxvgen is abstracted, tlie ren^aining on« 

Iron wire burns witli brilliancy in the enters into a denaer stale of union with 

above gas, but it is soon extuiguished. azote. 

2. Ik'niu.ndt' o/uz9tt,iir nitric uJiiU\ was For the habitudciv of this gas with hydrO- 
fir»t described by Dr. l»riesiley in 1772. In- gcii, see Ammom4 ; and inith oxjgeii, sec 
tu a glas.H retort, containing copper turn- Eciiiomktkr, and Nitkic and ^itbocs 
ings, pour nitric acid diluted with 6 or 8 Aciirti. 

times its quantity of water, and apph a A/ute combines with chlorine and iodine;, 
gentle heat. A gas comes o^er, wh:eli to form two \ cry formidable compounds, 
may be collected over water ; but for ex- 1. Tlie eldoiide of a/.ote was discovered 
act experiments, it should be received over aboiit tin l>i}> inning of LSI 2, bv M. Dulong; 
nercury. Its sp. gr. is 1.U416. 100 cubic bit its natnu: u:is first investigated and w- 
inches weigh J6.77 grains. Water con- ctnained liy sir II Davy, 
denses unlv about 4*^ r)f its volume of nitric I'lit into un evaporaiing porcelain basio, 
oxide. Hut a solution of pruiosulpliaie i>r a.MiI-i'.ion of one f»ari ot uiii-ate or muriate 
prutunuiriate of iron, absorbs it very co- of annnunia in lu of u ate r, heated to about 
piouslv, forming a dark coloured liquid, lu^^, and invert iuio il a wi«le mouthed 
which is used for conilen.Mng oxygen, in the bottle filled with chlorine. As^he liquid 
eudiometer of Sir H. Davy. ' a&ct mis In tlnr condeniation of the gas, 

Whenajarof nitric oxide is opened in the oily-looking drops are seen floating (jh itM 
atmosphere, n-d fumes appear, m conse- surface, which collect together and fall to 
quence of the absorption of owgen. and the bottvni in large globules. This is rA/o- 
ffirnution of nitrons ucid. W henan animal ridv o/* aiutt: \\\ putting a thin stratum of 
is made to inhale this gas, it is install' ly de- conmion suit into the boUom of the basin, 
stnived by the tormation of this acid, and we prevent tlie decomposition of the chlo- 
•(Huleiis:ition of the oxvgen, in its lungs, ride of a/ote. b\ the amimmiacal salt. It* 
When a burning taper is immersed in this should be formed onl> in verv small qiian- 
gas, it is extinguished ; as well as the Hame tities. The ctuurulr •./'ti;o/r- thus obtained, in 
of sulphur. Hut inf1:Amed phosphorus burns an oilv-Iookinj; Itipiiili ot'avellow colour; 
in It with great splendour. A mixture of and a ver> pnii};ent lutolerable odour, sim»- 
hvdrugen gas and nitric oxido, burns with a lar to that of elilnrorarbonousacid. Itssp. 
lambent f^reen tlame, but does nut explode gr. is 1 o5.k ^\ tun tepid w.tter is poured 
by the electric spurk ; though Vouirruv into a glass roptaining it, it e\])an(Ui into • 
says that it detonates on being ])a>sed \<iliiii)e of elastic fluid, o|' an orange colour, 
tlirou^h an ignited potcelaiH tube. The which diniini^heii as it pa&scs through the 
pyroplioniB of Homberg spontaneously water. 

burns in it. •* I attempted/' savi Sir II. Davy, «• lo 

It is tlecomposable by several of the me- collect the prothirtv itfihe explosion of the 
tals, when they arc heated in it, such as new .suhst:ince. In upplvingihe heat of a 
arsenic, zinc, ami [)otas»ium in excess. It hpirit-iarnp to :i ^^lohtile of it, ccmfincd in a 
•xidi/.eft them, and uMonls half its volume cnixcil ^lass tube dver water: a htlle gas 
•f B/ote. Charcoal i^:nited in it, by a burn- w:isu fii-st ex'ncated; but Iuuk* before the 
in^ ^'lass, pnKluces hall' a volume of azote, waiter ii:ul attained thetemperaMire of ebul- 
aml half a volume of carbonic acid. All lit ion, a vit>lcnt flash of light was perceived, 
thefc analyticil espcrtmenn c^ncnV tc k^\*M a sharp n-puri : tiir. tube and glasv 
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were broken into imill fraginenlii, ftnd I re- 
ceived * severe wounil in the innaparent 
camea of the eye, wliich ]») pnxluecil i 
considetsble iiiflainmBtion of the e\e, ind 
obti|{eB me to make this commiiiiication by 

vhU tjctrav caution il nccesurt in iiperat- 
i.n% on thia *iibMincc i for the quantity 1 
used u-as BcaTcelv as Urge as a grain of 
mu«tard-»eed." Phil. Tran. 1813, part I. 
It evaponttes prettv repidly in the air ; and 
t:i vacua it eipands into a vapour, which 
still poueiies the power of exploding by 
heat When it iscoolcd anijicially in wa- 
ter, or the ammonlical solution, to 40° F., 
the surrounding fluid congeals; but when 
alone, it may be surrounded with a miitun: 
of ice and muriate of lime, without freezing. 

It irradually diunpears in water, produC' 
inga^ote; while the water becomes acid, 
acijiiiring the tule and smell ofa weak so- 
lution of nitro-muriulic acid. 

With muriatic and nitric acids, it yicldi 
aiotet and with dilute sulphuric acid, ;t 

oxygen 
(olulions of ammonia it detonates, 
weak onei, it aflbrds azote. 

When it was exposed to pure mercitiy, 
outoftliecontact of waier, ft while powder 
(calomel) and axote were the results. 
" The action of mercury on the compound," 
•ays Sir (1. '■ appeared to oficr a more cor- 
red and less dangerouHmwle of attempting 
its anal; sis; but on introducing two i^nins 
under a gl»«a tube filled with mercury and 
inverted, a violent detonation occurred, by 
which I was slightly wounded in the hcsd 
and hand^ and should have been severely 
voimdeil, had not my eyes and face been 
defi:ndcd by a plate of glass, uttached 
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When (]iiantities larger tliaii » f(niu ot 
mustard-seed Vcre used for the contact 
with pbosplionis, the c^tplosioii WW alwap 
so violent as to bri-alc the vessel in which 
the experiment w;is made. Iln tinfoil ind 
■inc it exerted no actiuiii nor on sulphur 
ftnd re^u. But it dciimaied most violently 
when thrown into a solution of phosphonii 
in ellicr or alcohol. 

Til e mechanical force of this compounil 
in detonation, seems superior to thstof asy 
other known, not even excepting the am- 
moniocst fulminating silver. 'Hie velocity 
of itaactiunap[>eBntobe likewise greater. 
I touched a minute globule ol it, in a pl> 
tina ipoon resting on a table, with afrsg- 
mcnt of phosphorus at the point of a pen- 
knife. Tlic blade wan inilanUy shivered 
into fiigmcnts by the explosion. 

HesBrs. forre.i, Wilaon, and Itiipert Kitk, 
brought 13J diflerenl substances in contact 
with it- I'lic fulluwiiip were the oidy OBa 
which caused it to explode : — 

-Supersulplmretlcd hydrogen. 

Phosphorus. 

Phosphurct of lime. 

Pho^liu retted cumphor. 

Campliurctted oil. 

Phiisphuretled liydrogco g». 

Caoutchouc. 

Ujrrh. 

Palm oil. 

While od. 
Linseed oil. 



Oliv. 



oil. 
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.inil forms the fulminating powder. We flame of 2000 double plates through the 
nia\ obtain the iodide of azote directly, by vapour, but the azote unaerwcnt no chan|^. 
puttinj; pulvcniicnt iiMliiie into common He made also manv other attempts to de- 
water uf ammonia. This indeed is the best compose it, but they were unsiicccwful. 
way of pre pari nj^ it; for the water is not de- In my experiments on the amnioniacal 
composed, an«l seems to concur in the pro- s:dts, I founil. thut wiion dr> lime and mu* 
duction of this iodide, only by dc<erminin|f riale of ammonia \ikcre ifpiited together in 
the formation of hxdrioilatc of ammonia. a lieaumur porcelain tube, connected with 

The iodide of azoic is pulverulent, and water in a >Voulte*s appuratus, a portion of 

of a brownish-black colour. U detonates ammonia constantly disappeared, or was an- 

Trom the smallest shock, and frnni heat, u itb nihiluted, while nothin)^ l)ut \«ater was ob- 

a feeble violet vupour. When properly tained to replace that loss. *' Of the tig^ht- 

prefiared, it of\en drtonates spontaneously, ness of the apparatus 1 am well assured. In- 

llenco, after the black powder is Conned, deed I have pertormed the experiment, 

ind the liquid ammonia decanted ofl', we with a continuous j^Iuss tube, sealed and 

must, leave the capiiulc containing it in bent down at one end like a retort, « hde 

perfect repose. tlic other end \ias dra^n into a smal* tube» 

When this iodide is put into potash wa- w'liich parsed under ajar on the mercurial 

tor. a/ote is diMrn|^:i>^ed, and tiic same pro- nn'.'uniutic shelf. 'I*he middle part was 

ducts are ohtnined, an when iodine is dis- kept horizontal and artificially cooled. I'he 

sohedinthat alkaline lixivium. The hy- scaled end contained the mixture of lime 

JrifKlate of aiunioui.!, uhich has the proper- and sal ammoniac. A bnihli flame ofalary^e 

Lv of disKolvinfi^ a g're.it deal of icHline, ^nk- alcol.ol blow -pipe was made to pluv very 

lualU decomposes tiie fulminatin};po\i(tcr, fC<^ntl>' on the end of the t ii}e at Hrat, but 

while azote is set at libcrt\. Water itself aficrv'anls so powerfulh, as to keep it ig« 

has this propeii}, thoiif^h in a much lower nitcd ftir some time. I'lie su I ammoniac 

decree. As the elements of iodide of azote recovered, did not exccc<i tlii-er*foiirtlis of 

are so feehl> united, it ought to be prepared that orf^iually employed." 1'he s:il amir.o* 

with ^reat precautions, and should not be niac wis regfenerated by saturating* the am- 

preserved. In the act of transferrinf^ a lit- monia with nmriatic acid, and cautinui 

tic of it fnmia plat ina capsule to a piece of evaporation. Srtr Antu «/ Phit. JS't/.temfttr 

paper, the whole exphnled in my hands, 1817. 

thoiiph tlte frieiiun of the particles on each The itmng-est arpimcnts for the com- 

ather was inappreciably sn)all. pound Uiture of azote a>'e derived iVom its 

Roth Sir II. Davy and M. Gay-Lussac slight teulency to contliinatiun, and from 

have explotled their iodide in glass tubes, its being found abundantly in the organs fif 

and collected the results. The latter states, animals, which feed on substances 'hat do 

** that if wo decompose a granmie (15.444 not contai'i it. 

grains) of the fulminating powder, we ob- Its uses 'n the economy of the globe 9-e 

V:iin, at the temncrature of o'2^, and under little undeistnod. This is likcwisi* *'.i\ .i.i^ 

the pI^'ssu^e of oU inches of mercur}', a ga able to the idea that the real cheni'.C'f .. (• 

fTfius mixture amounting to U.115J litre, ture is as yet unknown, and leads '^ * t 

(7Ah\ cubic inches), andc(impose<l of 0.0864 hope of it.*) being decon*po«al)le. 

i if the vapour of io<line, and 0.0:388 of a/ote." It would appear that the atmosr c 

— /»!«. f/f f'AiwiiV, xei. Now 0.0864 is to azote and oxygen spoutareousl) c e 

O.'jJSS as .5 to 1 exactly. Therefore tlicde- in other proportions, umler certain » »• 

lonuling powder consists of stancc^^ in natural operi'ir.;-. Mi e 

JvoN. of the va.of ifwl. -• 8.6.»x^ '^ 25.89 find, that mild calcareous (trrdKalirt v % 

1 vol. of a/oti' - - — (».l>r-- favours the formation of nine uc I. 

«ir fL-chired to the oxygen e(pii vale nt scale, tain regions of the earth . ai<d tl* * .re 

it couHists of essential tn its pniduction \u our ar.i: ir- 

;i primes of io«line t- 46.5 ^0.37 r.uigements, for funninc uii:e*roni " 'mi* 

1 azote --« 1.75 3.62 posing animal and vigita'ilf h:ibs: i- 

NitroimA'ID. See .\(n. (Nr'Hf- 

100.00 NoNi.R M> r\LS. Th •» absnn! nji' ' is 

Azote has hitherto resisted all attempts been hesic»\vc<l on the periect melal.., goid^ 

to decompose it. Sir II. I)av\ rohtili/ed silver, and plat ina. 

thr highly combustiMc mrtal potassium in ♦ Nhvai-i tixr.. WtirrsrATK.* 

axote over oK'iciiiy, and passed the %'ultaic ^ Nl.\ Vomica. See STBrcHjiA.* 
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* I'l'^'^'^''' Of this nineni tlicre are 
\.W iwu kind*, tbe tianaluceiit bdiI trani- 

1. Tratutueml aMttan. Cnlnur velrtt- 
black. Masnve. tSpeciTUr aplemlcnt. Frac- 
ture perfect eoncliuiclal. I'rsnslnccnt, or 
traniliicant on the edges. Hard. Veiy brit- 
tie. Euily rnuigible. bireak grty. ijp. gr. 
2 J7- tt melts, or becomes ajiongy befire 
Om blow-pipe. Its conHlittienli ue, silict 
7H, alumina lu, lime 1, xidi 1.6, poiuh S, 
oxide ot iron 1. — Faiii/, It occiini in buds 
in porphyry, and vanaiis iccondary trap 
nKks in Iceland and I'ukay. 

2. Traiafarml. Uiil on r duck -blue. Has- 
fliveand in bruwn grain*. SplcnilenL Frac- 
Nire perfect eonchoidal. ft-rfcctly Imnpa- 
Knt. Hard. Uriltle. Rp. gr. 2:li>. it 
nielti more easily tliin the iraniluceni obsi- 
dian, and into ■ white mitdily gluii. lis con- 
■tiluenU are, silica HI, alumina 9.4 iimc 
0.3J, oxide oriron U.&J, puls3h-.>.7,W'<la4.5, 
water i}.5.-~K'laprtih, It nccnra inike<ld«d 
in pearl-alone porphyry. It is fLiind at 
Marrkan, near Qcliolsk in Siberia, hihI in 
Hie ijerro dc las Novajaa in Mexico.' 

• Ocaax. An ore of irun.' 

• OcaaaiTS. Cer.tc.' 

• OcToaaoa Ti. Hyramidaltitanijm-flre.* 
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aioi.. See Ann (Spi 



Or CaiboB, 77.413 

ox. and Mr. in tlie pro.) -q ,,» 
portions tor lurming water, 5 

Hydr.,gen excel*, 12.075 

If the pcmltraie □!' mercury, made by 
dissolving 6 parts of merciirj in7.3partjar 
nitric acid, of ap. gr. I..?6 at common tempr- 
raturei.be mi\cd with olive oil. intliecgune 
ufa few hours, tlic miilure, if kept cold, bc- 
cuniea solid; bnt if mixed witli the nl rf 
grains, it Joes not Bolidif>. M. Pontelpn- 
pnsea therefore Ibis milislance aaalesKif 
the [nirily or aduKcralion ol'olivc nil i forth 
resulting niixiure, ancratandiug 1^ hDiin,ii 
morr or Its* solid, a« the oil is mun; or IcM 
pure. 1'he nature nf Ibc white, hanl, uid 
opaque mixture, formed hyuliveoilanditie 
nitrate of mercury, hMnut been ascertained. 
See Ann UanuAiii;, R' jkiN,and F«t.* 

*Oii. <ii«. It bu been long knavn ts 
chemists, that wax, oil, lallow, Kc. nhE* 
paiised iliroiiK'h ignited tubes, are resolied 
into cunibusliblu gaseuui n,atter. whick 
b.irna with a t^cli liRhl. Messrs. Taj lor and 
Martineau have nvaiU-dihemselvcH skilfully 
of this fact, and cnntriin! an iiigeniaui ap- 
paratus fur gcneralin); nil ^s on the gml 
scale, as a snbstilule for candles, lamps, tnd 
cnal gn. I KhalHnsen here, a brief aceuuit 
of their improvenicnls. 

'rticadvimtages irf oil ga*, when contmflrf 
with cnal gaa, are the following'- — The mi- 
terial from which jt b pruduccd containing 
no sulphur or oilier matter b) which ihtps 




OIL ONY 

'itaterial convenience, where room is li« power, compared to gfood coal ^s.— Sec u 

u.itted. drawing ut* an cicgxiit ap|iaratiiH, ctrc ed by 

Iri th«* coiirje of tlicir fint experiments, Mcssii-s. I'.aiid M. at tiic Apoilicoa-ica' llvll, 
Mcii<ir«. John and Philip Taylor ikcre siir- London, in inc litii niimhcr uf (lie Journal 
prised to find, il;ai ihe apparaiiiji thoy cm- ol science and liie Arts.* I 
p!n\ tr<l graduHlIy lost its power ot dccom* * Ois%nitb. 1'\ rauiidal titanium -ore.* 
pu»inj^ oil, andifi-ncratin^ ((as. On invcsti- * Oliiiia.^t Gas. A compound of one 
IpAMun, thi'\ (Liscu\ercd that the metallic prime of carlnm and one ut li}ilro|^en, to 
retorts unicli had orij^inally decompohod which I have jpven the name ot CAuaiaKT- 
oil and pHnhiced ^aH in ahundance, ceased Tan Utd.'ume^, to distinguish it trum tlie 
in a \vr\ };ri>a; dc|^ree to pD'tiieu this power, gas resulting from one pnme oi carbon and 
altiKHi^^ii no vi\ii}le change liad taken place two ut hydrogen, winch 1 have called cub- 
in ihciii. carbureiied hydrogen.* 

The most perfect cleaningof the interior • Ulkii At in. &ee Acid (Oleic).* 
•f the retort did not restore the cliert, and ()LM»S4(-rH4BiN. This nunic is ^ivcn to 

some altention appears to be produceil on a mixture ol oil and sugar, incorporated 

the iron by the action of the ud, at a high i^ilh each other, lo ien<ler the oil more easi- 

Itmpi-rature. ly ddlusible in watery liiiuors. 

Fortunately, the eiperimentfl on this sub- (iLKi'N Viki. See Kthrh. 
jrci led to a most favoumble result; for it Olihanim. A gum-resin, the product of 
ir as found, thsi by i lit roducing fragments of the Junipei-us l.\cia 7<<ffti. brought trum 
brick into the retorts, a great increase of Turkey and the Kust Indies, UHually in 
the decomposing puwer was obtained, ami drops or team. The best is ut a^ellowish- 
thc apparatus has been much impnived by wiiitc colour, solid, lurd, and brittle; whea 
a ctreumstunce w hich at one time appeared chewed for a httle time, it renders the spit- 
to ihresicn its •ucces^. tie white, and iuipres'tes an unpleasant bit* 

A small porficm of the oil inlruduc«-d into torish tasie; laid on buriiiiig coals, it fields 

the retort, still passed otf' undecomposed, an agreeable smell, 
and being chai^red intu a volatile oil, it car- * Olivkmi il. An ore of copper.* 
ried with it a grfat])ortionofeaU>i-ic, which * Oli%i.^e. A sub spicies of prismatic 

rendered the construction of the apparatus chrysolite. Its colour is ohve-grecn. It 

more ditficiilt than was at first anticipated; o<:curs mawsive and m roundish pieces, 

but by the present arrangement of its parts, Uarely cr\sialliAfd in imbedded rectangular 

this diffieuit) is fuiU pro\idedfor, and the four-sided pritiiis. Lustre sliiiung. Clea- 

^oialill/cd oil lb ni:ide to return into the oil vage, ini|)ei'fict double. KiAclure, sn.ail. 

reservoir, from wiienre it again passes intf) grained une\en. Iraiibhicrnt. Less hard 

the retort, so that a total convcrbion of the than r.hryH<iliie. liriitie. Sp. gr. .'). J4. With 

whole into, eras IS bccomphiilied without tnui- borax it inehn mio a dark grccn bead, ft 

bit. or the i-scapc of any unpleahant smell. loses its colouring iron in nitric acid. Its 

A gencr.d i«lea of tlie pro(e.«s may lie coiihiiluents arc, ^ilir.i i</, magnesia aS.5, 

foniieil from the folioviiiii^ aecoiint ot it: — luiie 0.J3, o\i<io of uon I J. It occurs in 

A <]iuiiiti:y of Oil Is {jfjci d ui an air-ti;cht bas^ilt, gr'*i*n»:oiu', piMptniA aiul la\;i, and 

vt sM'l, in siK'li a niaiiU(.-i', that il max flow geiienin\ ai.'C4.iii|iutiicd v, iih aitgite. It is 

into retorts uhich are ki^itai a iiiiHteiute toiiiul in tlu' l.otlii.iti'., Hebrides, north of 
rril heat; and in such pnijn.rtions an ir.ay hclauil, leeiaii<l, I'lMin.-e, Itohemia, &r.* 
Togulale the j)ri'ducMim of j:as to aconvcni- • i.l lahih I.ipis. Nee Porsm.vf..* 
•tit rate; auii it is f)ifiMi.ie(l. iIiht tins rate * (lvi'ii«riTi-. (''>!onr pale leek-grecn. 
ma} l>i' euailv {i;o\eniLil al the \*i\\ of the M.i<«<i\c, doNcniiiiau-d, ami in narrow radi- 
opi-r.itor. attd ennereiions. l.nsin-, glistening kiid 

rUe iiil.in ilsf'U- -M'\' i!iri)n};h '.lie retorts, lesinoiis. I:'r..t.-tiii'e, fun -^^ruiiied uneven. 
is priiK'ipally d( i'<:Th|(«ibi-il, ami eon\eried i'ci-!ii_\ iriiinLictiit. \> iiard as feliispar. 
int<i ga^ propi-r iiM iiliii.iirarioii, luring the S|). ^t. .1. i. It oi-eur.** in priuiitl\e rocks 
rnat HiUantagi<» (■(' bcui^;- pure and tree witii pri-<-M>Uk ;^ar:irl, in Caiiiithiu. it is a 
nnm Milpliiirmt* en iimh-iiuIiuii, and of Mip- \urit't\ of au^it--.' 

porting a\i-i-\ bnlt-jut llaine, Viiiiithe ex- * <)si\. (uUedony, in which there is 

peiuiiMirr iif\ir\ *>iiiuli i[iiah itlf-s un aitcrii.ilion of while, black, and dark- 

.\s a fur Ik 1 pit (Million to puiif) the iras brown la\<.rr»." 

ftoni oil. wlii'h Mia\ bf .«iisp(-iuli-i.i iti it ill ,____ 

the slate of \a;Mii:r. ii is eonvcxed iiiio a 

wash vesHtl, wheie, b\ b>.bblin»f through f 1 cpiestiun tin- «.oiroctncss ot those 
Ukler, it is further ci'«ili*d anJ rend<Med til staUineiits cniurrriin^ oil j;as. OnacrcnuU 
fui u^e ; and pUN'»<-*i \>\ a piupiM- pipe into a of Mif sale of the (Mak. it has been found, 
ravinieter, trtnii whicli it is siiflered to e\rii in this roim'.i'v, more profitable to 
branch ofl' in pipes in the usiial iiiauner. make ^as fioni roai than lar. Yet tar costs 

The oil gas v liich I have been areiislom- oiii« ab(»ut oi.c-oixih of the price of the 
c«l to Miake Uimi unl^ a double Uluniinaiing cUcapu^t wii in our markcni: 



OPA 

* OrtciTt. The faculty of obtttucting' 
the pmua^c orilf;ht.* 

* OptL. A sub-Kpecie« of the iiidjviuble 
qiiMU ttf Molls.* 

UTopikt llicrt; ore wvcn kinds, according 
to Hrotc-Mir .laiiicaon. 

1. Pr-WHi apal. CnUuT mllk-wliitc, in- 
eliliiiiE til blue. It exIiibilH a bcwiliful play 
of niaiiv coloim. .Mwuuvc, (limemiiiatud, 
in platVt and veiiiK, l^iKlrr ii|ilendent. 
Fracture, pcrtect cunrholttiJ. I'lansliiccnt, 
or semi-tmn!>parcut. tk-tm-hitrd in it liigh 
dcf^e. Brittle. UncuaimDnlyeaMlyfran- 
l^ihle. Sp.RT. 2.1. llvforc the blow -pipe il 
n-hitcns and hECiiint's opaque, hut Aixi not 

\->. It occiire in tiniall vfii» in clay.pur. 
phirr, with Hcmi-opal, at C/iicliLTWcnilza, 
in I'riper ltunfr.-ti'i anil in (nip n>cks ■< 
Kiinily Urae. in the north of IrL-lanJ. Some 
et'tlii'm become tnnsparL-iil b> intiUL-i'bian 
in ualcr; am) arc called nriiliis inundi, liy- 
dnipliatie, or chan)rcable iipul. 

3. Vtmmm ap,tt. Cnluiir milk-uhitc. 
MamHTO.iUwcm'matpd.nMdhianifiilarirtiTCii. 
l.iistre«pI<.->Hlcnt. Fracture prrlLTi conchoi- 
d:it. !Jeini .transparent. Si-ralclii'S itlan. 
Hriitlc. Adheres ro tbo tonifiie. InAiaible. 
Its conMiltieiitii are, tilica 9.i.i, uxiJc »l iron 
1, truler 5. — Klapr-ilh, It uccun in veins 
alonj; uilh prccKHii iipid in clav-itonihvrv, 
and ill metamft-roiit veitK in (:ll'^]lwal^ Icl-. 
larKl, ami llii- north cif Ireland. 

3. f^rf-lxil. fiil<>iirlnai-inth.rcJ. Liis. 
tre splenilcnt. !^d^^ti^ct cunrrctioni. Frac- 
ture |ierftct cimchnidiil. Coiiiptctcly tnii<i- 
parent. Haul, I iiconiniiinly easily fran- 
pihle. 8p. gT.3 12. Heat clianjgvB tile cu- 
loiir to pale lleih-red. lucDnktitiientsare, 
it h: 



OPO 

7. tFttJo/nl, Colours Teiy various, (r 
bmnciiiMl piucus and item*. I^iatrc iihininf. 
Fracture cuncbuidal. TranMluccnt. Semi' 
bard in a high <k|pee. Eihily fnn^bk. 
Sp. gi. 2.1. It i> found in alluvial laiid »'. 
Zatttsvia in [Imigun.* 

•Urii'M. Ree MtJHFRU, and Ana (Mi- 
roxic). In tlic 8tli whI 9tl> vulutnt-f ot (lie 
Journal nf Science, and in the lit <if the 
F.<linbiirgli Phil. Journal, are two valuable 
papenonthe maniitactiirc ot'Urititih opium, 
the tint by the Hev. (i. iiwai n«, the Micond 
by Mr. Young. 'I'he nunufacliirc of Indiu 
opium has been uf laic yciin f^eatly in. 
pnircd by 1>r. Fleming, H, 1'., under whgM 



According (o Orfila, ■ dan^roui dose d 
opium is rsiher agKnvated than countcnc'' 
cd by vinegar. I'he proper remedv is i 
piiuerful emetic, such lis wilphate of ilnc, <a 
sulphate of cojipor. Sec an inlereKling mi 
well treated case, in the 1st volume ^ ibr 
Medico-Chirrgiral Trans, by Ur. Harcei 
and Mr. Astley Cuiiper.* 

Uraaiuin. The most precious of tlit 
balsams i* that conmioiUy called Ualia oi 
fiilead, Opohatsamuni, ItaUamxIron, Biil- 
Muium vcnim album, Xg^ ptiacum, JuJii- 
cum, Syriacum, e Mecca, Cic. This is ihc 
prmlucc of (he amyris opobaliamuin, L. 

Tlie tnic halMim is of a pale yelIo*iih 
colour, clear and transparent, about the eon. 
sislviice uf Venice liiqientinc, uf a itronf. 
penelriling, agreeable, ammalic smell, inil 
a sliglitlv bitterish puui^cm tuste. Ilv tf^ it 
becomes yellover, l.roH'ner. ami ihlckcr. 
losiiigby degrees, 111 ■ 




ORE ORE 

>p^c\s oF uhiti* ; inwanlly of a paler colour. Fracture earthy. Very soft. Brittle. Whitens 

lid frccptcfiiily vuricg'atfii with large white and evuporatex before tlie blow-pipe, it oc- 

iieccrt. It hax a pceiilur stron;;^ smell, and cnrs in >eiiiM in Saxony, &c. 

bitter, :ic rid, »<>nir VI hat iiaiiseoin» taKte. iV. A'ickehftnHtux ^rau autimo-ny. Colour 

* Ores. The mineral bodies, i'roni which »tcel-(^ray. MusnIvc. Shiuiii};. Cleavaj^e 

iiclalsaro extrai-ieii. double rectanj^ular. Fia^nients cubical. 

I. — Antimo^t, Oft* 9/. Krittle. Sp. g>r. 6. to 6.7. It melts before 

1. Native aniimony, of which there arc the blow.pipe, emitting white vapour of ar- 

«'o species ; dodoculiedraJ, and octohc- seiiic. It coniiuunicatus a ^eeii colour to 

Iral. nitric acid. It coi^i^ts of antimony, with 

1. Dolrrafv^ilrut. Colour tin-white. Mas- ai':<4*iuc 61.68, nickel 23..t.), sulphur 14.16, 
i%-e ami crvMtaHi/.ed in an octoiiedron and silica, with silver and lead, 0.63, and atrace 
ixlecahcdron. llar.ltTtlian calcareous spar, of iron. It occurs in veins near Frcussbei^ 
ip. fn*' ^-T* It coniiistH of 98 antimony, in Nas.sau. 

.0 s.lver, and 0.'2J inm It is fouuil in V. Prixmafic white antimony. Colour 

r^^riitifcrous vc.ns in ilir jfiieii.'i mountains white. .M.issive and crystallized, in u rue- 

f C-halanches in l).iuphin\, aiid at Andreas- tnnf^nlar four-sided prism, an oblique four- 

ler^in the ilart/. ' Mih-d prism, a re ctanfpilar four-sided table, 

2. Ot't'ihfdral ufifiiU'jHu i of which there a six-siileii prism, and in acicularand capil- 
re two sub-.Hperit:s, ih<- aiHiinoiiiul bilvcr, iavy eryitlals. J.ustri: pearly or adamantine, 
nd ank'nieal silver. Sie4l'ii<toK Sii.vk!<. ricuva^e in the diicetion of the lateral 

II. AxTi.iiiiNr Glanci.. Ciider this ^V' plaiu-s. 'I'lansilut-cnl. Sectilc. Sp. gr. 5.U tu 

us are rangetl the folluuiii); bpecir-i, »iib- o.f>. li melts aiul \ola'i)i/.es in a white va- 

pccies, and kiiiu:*. ]iour. Its constituents are, o:kide of antimo- 

1. CvnfHiet ^ruu tinttmony. Colour iijrht n\ K('t, oxide :i of ant unony and imn '.silica 

fa<l-^aik. Massive Huh. Easily franj^i. K. It orenrs in veins in primiti\e rocks, in 

Ic. S\i. ^T. 1.4. Found in llucl Uoys Bohemia and I lu Hilary, 

liuf in Cornwall. \l. Prismatic aiUimonj-blvJiJc, or rcfl (inSi- 

3. Fu!fU'd ifitiu untlmonu. Colour like myny. 

he pi'CKiodmp^. Clcava^^e priiimatic. Not a, Commnn, Colour cherry .red. Mas- 

lur ic.ilui-iy iintlie. Sp. f^r. 4.4. sive, in flakes, and crystallized. Primitive 

o. litul»<itvti gvau tmtiiiMuu. Colour com- form, an oblique four-sided prism. Crystals 

: 111 lead -pfrav . Massive, and cr}stal1ized in delicate, capillar} . Adaniantine. Trfinslu- 

>iir and .'»i\-<iided pri.*ims, and sometimes in cent on the edge:*. Brittle. Sp. gr. 4.5 to 

cictilai cnsLaU. Lustre nietallic. ^p. gfr. 4.6. It melts and evaporates before the 

.4. It mdia by the flame of u camlle. Its blow -pipe. It eonhl^ts of antimony 67.5, 

>in^'jl'u lilt are, antimony 75, sulphur 'J3. ox\);en 10.8, sulplmr l'J.7. — Klapr. It oc* 

'hc.^o iKinrrais ocvur in veins, in prinutivc cim at Braiinsdurf in Saxony, 

uit *ranMtioii nioMUtaiiis. This occurs in /'. 'Vindir anttmtin»*-hlfnitf. Colour muddy 

■lenil:iutiii,; in iiuinfries-siiire ; in Com- cherrx-red. In flexible tinder like leavc5. 

k'all. N''. FeebK ^liiniiierin}^. Opatiue. Streak shin- 

■1 l*'umn»f irruii tiiuimotiu. Colour he- injj. Friable. Sectilc and flexible. It coii- 

vkiH :i dark lead-pray and sni«)ko-^i-ay. Mas- tains o.xide of untimonx 3J, oxide of iron 4(^, 

t\«.. and in raj/illarv jrlisiening' crystals, oxide of lead 16, suljiliur 4, with some silver. 

.ii>uv Si mi-mi'aliie. Very soft. It niehs -^iJttk. It occurs in the Carolina and Do- 

nti> a liKick >la^ It contains antimony, rothea mines at Clausthal. 

•ulphur. ar!«enic, iron, and silver. It occurs II. — Aasis.xie. 

n xeins in primitive n>cks, at Andreasbur^^ 1. ,Vifixtaricfuc. Fresli fracture, whjt- 

jithe ILirtz, ^lc. isih lc:ul-{;^ray. Massive, and in imitative 

.). ,infrtri;;^iMe anfirnany fflancf, OT Jiour- shape!*. Feebly j^liinmering. Harder than 

K/fi/v. C«)luur blackish lead-ipny. Mas- calcareous spar. Streak Hiiiniii^, nictailic. 

iive and cnstalh/ed. Primitive fonn, an M hen struck, it has a ringing' sound, and 

>bhi|iie four-^'idett prism, which occurs \a- emits an arsenical odour. Sp. gr. 5.75. it 

iou^l) inmlified by truncation, ^cc. Liisti-c occurs in vein.^ in priuntiie rocks, atKongs- 

netallic. Cleavu};c a\ifran(cible. Fracture ber>; in Nor\ta\, lSi.c. • 

-niirhoidal. Britsle. Sp. |fr. 5.7. Its con- '2. 0.rulf i//' ai-Aci;i t- .• common, capillar}-, 

itituents arc, lead 4'-.(')J. antimony 24. 'JJ, and «>arilty. 

!op[ier l..\8, in)n 1.?, siilphur 17. — Hatch* ft. a. <'omnion oxide has a white colour; 

t ihtoiin.Iuear Kndt'ilion in i'ornwall. ocenrs in crx&talliiu: iriists: has a shining 

6. Pn*mattc niHtmutty tfitincf. ('olour lustre ; uneven tVacture ; and is snlt and 

ilickish lead-Ljray. I'riinitive form, an seini-transparent. 

>li1ic)iic fittir-sided pr'ism. l.UHt re metallic. h. 'i'he capillary occurs in silky, snow- 

^lirava^e in the direction ot'the smaller dia- white, shiiiinj^. eapillar\ crystals. 

*«mal vt'the prism. Sp. j^r. 3.75. c. 'i'he earthy is \ellowisli-vvhitc ; iii 

111. »1nnm'tnM ochrm. Col^^tir straw -yellow, crusts. Dull, oputpic, and friable. It o''- 

ncnisting crybtals of *:jrav oJitiiniMiv. Dull, eyr? at ALJi'va-berg" iu lli- Hsr'/ 

Vol. 11. rr. 



J, ^miUiBi pyriuii. 

a, CaNimn anemral pgn!n. ^MiepifM, 
Frciih fracture n)vrr-ivhiti:. Ma«NVc >ih1 in 
piiimatic coiicretioiis. Cry*tall''«l '« "''- 
liquc luur-t'itlcd pibms. l.iiitrp s|iteiic)cia 
metHllic. Fraciorc coarse.gi-ajiivfi. Clca\aK« 
ill the (lircclioiiortUt:per[ien(Iiciitar|>Tu^iii. 
Sinnetimcs m h*nl oi fekbpar. Itrittlc-. It 
tmita an unenical srotll on fiictioii. hp. rt. 
5.7i.o6.2. Before the bluu-pipc it tivlds 
a copious ancnical vapour, lis coiislitiicntii 
RTc, aiMnlc4J.«, iron J4.9, siilpiiur 20.1. 
It occurs in primitive rocks, in CornnclJ uiid 
Devonsliirc, antl at AIvh in Stirlingsliire. 

4. Jlrgatliftrm:! ar^.fiucal p'jnUn. Cc>tour 
filver-wliitc. Disscniinuteit,und ill very small 
xuiciilar obliijuc foar-utlcd prliuns. SJiiniit;; 
nnd mclUlie. Beudes sncnic aiid iron, i( 
contains from O.UI 1o U.lu of silver. It li^s 
been found in Snxoiiy \ and is used as an 
oreofbilvcr. 

4. I'barmattUie, or aniiiic-bhiim. Co- 
lour redilUli-wliite. A« a <:ii;Ltiii)f of balls, 
or in delicate oqutUry sliiiiinjfsilkv ctjsUiIs. 
Senii-lniuparenl, or opaque. Son. Sioils. 
bp. tfr. 2.64. Its constiliieiits are, lime 35 
arsenic ncidiO. 14. water 24.5C. It occurs 
ill vciiiv akiii^ n idi tin-wliite cobalt, at .\ii- 
druiubn^, Uc. 

A. OrfiiuHM. 

a. ILJ, riibff tiilphtir, or fur-H-/,ri,:malic 
■ u'pllur Colour aiirora-reil) muosivei in 
liukcs, andcr}'iUillizcdiutibUqiief«iir-sidci1 
jiriims. Lustre incliniii); to adamantine. 
J'nicturc uneven. I'rutisJitceiit. Streak 
(inii)||;c-yullow coloiireil. As liurd as (ate. 
Iti-ilUe.' Sp. %\: i..\i. It melts and burns 
V-itli a liliie fl:uiie. Il is iillo-electric by ffiu- 
tiun. its oiwliiui'iitH are, ar.<enic 6tJ, sul- 



OKE 

111,' !>|)]<-n<lcnt, metallic. Fracture iinever. 
(Ipatgue. Hi-illlc. >ip. i^r. 6.1 In 6.3. l! 
fiiHCH before tlic blow-pipe into u ticel-gnt 
irli'biilo. 1l4 r.Kuii'iiucntsare. hismitlh 43.<, 
li-od 2i.:'2, copper 12.1. mlpbiir IIJH. 
nickel I..i!l. tellurium X.T,2, Rold OrS. It 
occurs iml>ei!deil in quartz near Beretcf ii: 
Siberia. Il is also called iifriHe arr. 

b. I'ritmutie larHiu!li-z'<i>'iri: Colour pair 
lenil-pray. MuKsive, and crysialU'cit in *cl- 
ciikir and capillary oblii|iie four anil sit-ii 
dtd pri^'ms. Ijistrcsplendcnl, melalbc- It 
toils: n britllei and bnivlei' lluii K^pt'in. 
Sp. KT. (i.L to 6.-J. It mrllx iu Ibe flame ol 
a camlle. Its cousiinieuts are bismtiib 60, 
sulphur 40. II (icciirsiu vclna in Com wall, ^ 

<(. CHfiitvm UimHih Cnbiiir liglil kiil- 
gn'.iy. Mussivi'. Sbinitif;. hectilc. Its cnn- 
Kliliiun's !iro, lii»niutli 47.^1, cupper 'AM, 
sulphur y2.iH. II or.nirs in veiiit in (n- 
niie nc.ir IVilticlicu in Fiirstcmbcrjj. 

I: llUmutk tchrt. Ciilour straw -y 611(17. 
Mak^vv. riistrc inclines to adamantini-. 
npaque. Soft. Britile. Pp.gr. 4.>7. Ii 
dissolves H'ilb cflVrvru'rnre in acids. Iti 
consltUicnts ate, oxide of binniutb 86.3, oi. 
iilc ol'inui 5.^, carbonic nrid 4.1, water J.4. 
It occurs ^ttiiii); with red cob:>ll. lliofMiiid 
nt SI. ANTICS iu Cornwall. 

IV.— CKiiiev. Sec Allanite, CiaiTi, 
tlAiHiLixiVK, Okthitk, Yttbocihitj:. ti 
fluale und sii1inua!« nf ccriiim have beci 
alxu diKcuvcn'd at Finhoin Sweden. 

v.— Cobalt Our.*. 

1. llr,rBheihiilctibu}t f-uriHr', ot nih'r-v'iia 
rahull. Ciildiir Mlver-wbilc. Ha^uic, itc 
civHiJIii!. d in the oilie, nrtoliedron, cubi 
Irtincatcil. peiilapinal diHlecahotlnin. icn^ 
liedruu- ^|lll.-ndl'ilt, audnietallic. Cleai-ifi 
beinbccir.L' " '-■ '-' " — 
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ride of manj^ncsc 1.25. It occurs in inf^ water. It is tbc purest of t!ie cobalt- 
late at Schiu-i.-biT>f. oclirus. It is found with the jjrcccding. It 
irav ncfuhrdt'til tufniit pvriten. C*n1(nir contains silver. 

siccl-^r.iy. \lAvsi\f.*, and luiiiiuiin. 5. 'yVif •////•yii/rr rt/*r'./ifl/Ms found at Biber, 

ind tAriiitiii-il cxtrrnallv. Intfrnaliv near llunnan, in (iriiii.'iiiv. It ronbists of 

lent Hii.'tuiilc. ri-:u-iiiri- even. Sin :«k sulphuric acid V.K7'\^ oxide »>f cobalt JH.71, 

j^. liritilc. Wlifo siMick, I iitits :ui water 41..*.>. I' J.is a ri};!it fl<">)i-red co- 

cul oiiuur. .sp. !p-. (i.].).'!. It ciintains lour: and .1 stu!-4i .... d lurin. htroak}el* 

f co!i;d!, uitli imnund :ii>(Miic. Il oc- low ish-wliite. 'I'astL' &t\ptic. 
II ffruiiitf. i;;t(:i*i.s, &c It is found in VI.— Coipi:n <lii> s. 

lalt, Nor\\;i\, ^<t•. It aftbrtls a nion; 1. Or/M/Vv/r.-,;, or ttative cof'ptr. Coloilf 

iful blue hui:dt thun an} of the olliL-r c-oppcfr%-d,fi'fqui'iii1yincru!itcd will) green. 

iniiicraU. Mussivi-, initiutivc. ur.d cr\s'alii/cd : in the 

at:-kit .. ruliMir p:di- stiM'l-jjray. Mas- ])erli'Cl rubr : ilie rube truncated, on tlie 

.Hi] iu i-ubt-s. l.u'.lrc nif'tullic I'rac- aiij^ii-s, on the < di^cs, und on the edj^^cs and 

ncit:n. "^iiiii-liard. i'n ronslitucnts ani;lfS; the ^^aiiu't dotJcTabt'di-on; perfect 

jh:dt 4 1.-?. sul,jhur ^S.j. i-oppvi' n.4, octidiedron: and rec anj^idar four-bided 

..j •. Ii ociiiiN in a bed of t;ucir.k in prism, fjistro |^lin.inc!-in>;, metallic. Frac- 

'■n. ture hackh. Stsvak splm )i»nt, metallic. 

I/ni t ifa'!. Miirdfr lli:»n s.hor. Complete!} malleable. 

Itti'i.ti.i ,i ,7 i'j/*r/i', or f(#V'' fthum. 1'i<-\iblc, but not clr.stic. DifiicuhK Iran- 

r ciiiiiNuni- .1, pj-^siii): int«i pr:irb.l4*'s»- jfible. Sp. «!■. S.'l to S.7. It r^insiists of 

\I.i-'>'.-. • . iiiiii;i*.ivf:, uiid cry»ii&]li/cd, in V*i».S of coppt-r, v.itii a truce of j^old and 

.ii'.'.ii;*.- ii.;rs.di{l prism, or a ro.n- iron. It nivirs in ^fin.^, in (^.uiitc, gneibs; 

I fc ■ iL- .;■« ililc si\*.sidrd pyramid. »'>.r. and is fiMnul < liM-fiy in Cornwall. 
i'-. i'' ■ ...1: >liih.i.;r. TransluciMil. '.?. Oi«.*»./ir-/»|.'f.'(y «•/.♦'/"••• #,.-.. 
r ■ • ;,l . •*;>. .:L:r 'l.'Mo •! »>. It lin^'-cs «. /'.j/i,.' // 'i-^/r-; /•»■;■ rr,.. Colour (brk 

^'. I- I'.i. ■. It*- const. tu'-nl* :ur, CO- cii'!»ir.r;il-r( ■!. Mas-.'*!-, aiifl cry ->* alii /ed, 

.', ;:r-»t'.;' :4'.*..i iS, waUT -?■>. It occur* i.i loi- p»::"ift ort<i!ii ■ . .:, v hit !i is the 

!•< Ml ;," .i.tiif, tran^iiiontund M-(:<md- ])rimiti\<: forni; in the ('C'nhcdrnn, tnin- 

'ics. Ii is iiMiiid a; Alva in tj'.iriin,;- lutcd nu the tm^^h"*; on the e<lf;es with 

iu <'.ir;:\vjtll. xc. <-:)ch an;;ir .icuiriinaUd with four planes; 

I'.r'J.v rr I «'./•.■", or c'.hiiit cni-f. I'.o- lu'vclled uu Jin nl;^(«i, :uul c-nch anjric actl- 

KMrli-i.l'i- ,;nn ri'd. MiiNsivc, and ini!. niinat«'d witli «\;hi ]diiics. I.Uiitro adanian- 

K:..i^!v. Dull. Seclilf. Slreuk line, ip.t'linin; tn M-Uii-mfMilic. (Mcaxagu 

]r* l)i)t-<i not soil. hiuriiild. 'Iranslureiit onlhcr(!,ir(-s,OT trans- 

Vii-^.T mtahuft. < Colour muddv crim- lurent. Stri :»k inudilv lile-rod. Hardness 

d. In rru«t4 and nmiform. ^mootll. bfturcn (':ii(-:irioM-i and fluor spar. Hrittlc. 

ijf. Fracture conrhoidal. Translo- Sp. j-r. .S.'i t<» <i.'J. 

sol't and brittlr. it oi'curs at Fur-i- /•. V,'.'*,iri i- il f.f-f'ry n;r. Cotour bc- 

'r^;. fWf'Mi Ii .ii!-;;t.i;. :knil ri,i*hiiii-al-roii. Mxs&ivc 

( •'i'.' 7 6r '<•-,■ . and r«. iiifonn. I.ii>»rf semi-nirtallic. Krac- 

liituk. rhi' c:iriliy-btark has adark lurtM-vrn. Up:w|>K'. Sii.-uk tilr--:ed. Krittle. 
ii'-)l-<iiv: i<« iViaM", ha'iuhiiinin}; !ktri-ak, r. ValtiVuvj trJ /■'•/■/•./■'.'•■■, Colour car* 

cUiii-ij^^re. rhi' indurated black has nnr.o-nd. in >njall capillar)' cr}btals. 

^Ii-liUrk colo'ir: occurs massive- uml l.uMre atlaniuntino. 'rr:in-.lncciiT. 
ivi-. !i IS a ^^ilrnnieriniv' lustre; hue 'i'bc wlode ofthc-ii* n d im -» are deutox- 

. '.■...cliiri' : is opacjue ; soft; srctilc ; id(.s of ciij»|K'r, a'lil ai''t:..sily retlucetl to 

p. jrr. i. to ? -l. It runsistsof black tlu* nioTtdlir siau* bin.r*- ilie bhiW-])ipe. 

1.1' r M):di. uitli arscnii' nutl o\idi' iif They dlssuUe with rllfnenCrnce when 

rl., -.0 TV. I) snb.species occur usiiuUy thrown in poud«rMito nitric :icid ; and a 

tier, iu primitix I* or secondary Hiotin- ^rern niti.i'L- rcsidts. I:i Uiniiittic acid no 

at AlU-riy Kdjife. C.heshin-, in red «. Jiervesn lu" t.»kis pl.u ■■. "Ihev occur 

'.(nil : ut How til, near Diddin, in slate- principally in \eiustl:ut tKivn-sc primitive 

and ti ail t-,; if in nuks; :il»iii.il:intl\ in the 

Iti'.r,'H cuf'.ilhuchre. C'ldoiir livor- graniji: orCnriiw.ill 'I In- e.i,"«li\ red rop- 

ii. ^Lissjvi-. Dull. Krictiire, fiiu? pemro, vhii-ji i> lare, i» a bwh-hpccieti of 

<>;';i pji'. Stri*ak shining; ^iift. llu" pl'i .'.-illn]^. 
c, li.."Ii'. It ''01: .;".ts of hriiwn oilireof t/. 7'.'- ^-v. 'J l.f fi"-/'// ti!r ore has n 
t, .li^-Mi'. ami n\ide of iron. It oc- liy innth-red coi.nir. It iM\-iirs n.:i>s-\caiid 
cli.« M\ iii SI'" Mki;!:} mmtiilains. it is incrusiu;;.^ Cii;ipi r p;. nii*. It is ^onlpo^ed 
I at K:i!T.-«di:ri', in Su\on\ . otd'illdii i> paMiLK i. It soli., »lif;htly, nn<l 

}'''•.:» c'.''(:fi-'.i/fr-. Colour muddv f« elb lin aji.-. h f« Mm Iti ^eiiis. as at I.uu- 
.% i-ll'uv. Mas-iiM- andincniit'int;. Ib'nt. tei!»en; in t'..«* ll.u;/. "I in- iaJtrutnl U\'^ 

Krj»'lur«* tine c:Mtby. Streak sli.nin.'y. ore bus nn iinpf-rl'i'Ct fl.it copclioidal Irsi'"- 
i-.id -•-clilc. Sp. jjT ' C^. fcj'^'T u . :^- •■;:•?: *-':•'-'.» l"-- ''-.h .Wn'.i ; . :.rj'l : • iu! t- 
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.iKilhitc between neiri-hanl and soft. 1r n 
111 ■ntiiiiatp cumbinulii'ii ol' nA r>>|i|tiT iirc 
-irKt bniwn in)n mUk, ctnilaiiiiiii: Iroin tU 
til i\t per n-nt (it'r.o|i]i«r, 

... /Wool fvfipff. or »!i..t- oriJ,- 1,/ ropfii^. 
foicHir lietH'ocn hliiikh mnd liruwni'li 'black. 
It orniis tl^iBiivc, hihI lliinly i-i'utiii)' iii|). 
]-cr pyrilt*. It w cninpiisvclul' Jiill •luMy 
•larticli-h. u'hirJi si'MK't'lj' mil. Stix'^ik 
slt];li[]} sliiiih),'. Bnfuru ilu- l>li>w-|iipi: it 
i.niilH n iiiljiliiirvoiii mlonr. niirltsiiitu a niag, 
.inilcniiinidiigv.iieii a invi n ctilmir tu liiir:ix. 
11 iswiiil lobuan iixiiic iifcn|iiii:r villi iix- 
'•!c of iron. It orrun at (lumamck and 
'Ciiiergli niini'i, in CiirnuraJl. 

4. Lnaratd i-.if "w, itf ili..filttf. Clulwir 
t iTieraI(].prccii. I' <i<-(-<in()iiI\ crtMnlliiiiEil. 
riiu priiiiitivv icinii is ii rliiirabiiiil iif I'J.i" 

5S'. Thu niilv sccoiidatTi- fii'iii at prcsritt 
knuwn, 18 tlir rii'i,Bii);iil!ir lix-iiilnl (irihrn. 
I.uiLru ^lininif, )>e«H>. <;ti-ataK*: llirttiTokl. 
I'riictiirc anMl cwirhiiiilHl. Trtiiliircnt. 
Aii liurd UK apatite. Briiile. Sp. gr. ,'>.3. It 
liyCjiui-i ft CMuimitJiroH'ii IH-Curu the blou- 
|>i|>t-, iiiul iin|(ci ttie flanu: ^revn, hut i« iii- 
luiHbk-i witli biirjx it givrxitH-ailiit'r'ip- 
pi-r. Its RunditiU'lil-H lac, uxl<k- of cupp<-r 
2H.ST, caTbunite of lime AJ.H.\ tiWea JA..>r. 
— (uHj. By Loir(tx,it comiM* of 55 otldc 
of copper, iS ulica, and 13 vatvr, in ItXJ. 
K in fuiiiKl ill tbe bnd of KltKiitsc, 125 
league* from tlie Kimsivn frontier, ulicrc it 
UnuociUed uith matuchitc aiifl limestone. 

5, Slue capprr, or priiaaatK nalatliilf, of 
v'hicb tbere arc two kitids, tlie radifttcd anil 

The radittini has an azure-bliie coIoiiF. 
Mamivc.imiiaiiTe, undcrjslallizcil. Itspri- 
lulUve form is an ubliqoe 

- nd»ry foi 
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o Fiirmis mn'sila!-: Colon r pcrlcf.l ■■:r.f. 
ral'l-grecn. imilatiii-, uul cr),Mal|./(.u, iii 
oliliqiii' tiiiir-MiivU I'l'i^nit, v:i)iuiii.ly b.itl. 
I(il or ininrxii'iL :iiiiJ in nn ui'ini'-anKula: 
lliTee.nideil pii.ini- rnfiiUklioil, capillu;, 
and Bvirolir. I,u>irc|it'url> orsiJki. 'Imu- 
]uri:nt, or o|iBijiif. Snl'.er llinn IJuc ro].- 
p<r. S-iMkiMli-Krc-ii. IlriiiU-. !>|..jii. 
'.•.IV'. Ilt'tnre ilic olon .|ii])i-i1 lU■'■^l;ptlMc^ 
ail'l bi'toniiN 1ila<'k. Ilh coiiMiluenlii an, 
ciippi r j«, cailmiiic atiil Hi, oxyifvn liJ, 
naliT l\.i.— k'lni'i;ib. It i.-rruii phncU 
pally ill w'nn. W is i'lHitiil M .Sundl'iilt^ in 
Mainland, <hi'- nt 'lie ^liuilnniU; at Ijd- 
didiioiuCaiTniarMiiisliiTi'; aiiJ in iIkiiiiiiu 
orAit:iid>1in.\'.iu;iy. 

b. Viial-an nMniiAiir. Cnlour •■nieralJ. 
fT^vn. .Mu->sii(',)iii,iuiii'<', aiiilinfoiir-Mda) 
liri'i'na. (il.i:iiiif iii-i; uii'l Miky. I-'racriii>, 

■inialt (,T, li i<iivM-n. tlpupjF. mm it 

pall' gn'cri. S]>. jp'. .I.fi.^. In vciiih. uImIi 
trii^-l-se difltrrem n.tts in Cimiuull, tivt- 
uai, lit. It,ir.tH nf^' fruiii llindo^in i> 
)>ljci.ilal>fr iIii.niim-niMii ITotinwir Jioi.i: 
xoii. Ita cdliMir li dark liluekikh-briibii. 
Maviivc, iSolT. ."p. KT. i.W, It cflericv 
cesinucids, kitiii.', lallarvil puudtr. Ill 
cunsiituent" arc, carbonic acid 16.7, deut- 
oxide of copper 6U.75, deutoiido of iroa 
li».5, silica •i.X.—hr. ThoBum. 

7. f-tpiKT-glilTI. 

Camiituii cojiprr-^rren, or chruierttlo, con- 
tains three siih^pcciet. 

«. ConrAwdaJ apper-grrm Colour icr< 
di^ris-groco. Massive, imitative, awl in- 
oruiitiiig. tilisteniiig. Fracture conchoiiU. 
Trausluceiit. Harder than Etp^um. Kuilf 
frangible, i^p. gr. ZM to 'i.'i. It becoirct 
blM;k and tliun brown baton: tike bluii 
but doC5 not fiise. 11 mdis and i 
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vith odfTcs and anji^lcs often truncated. a. Cein^rr. Colour leek-green. Masiiv^ 

i|r. rKu\'i^c double. Fracture con- and in siiurt needle-shaped cr)'stats which 

il. 'rraiialuccnt. Harder than ^^p- are oblique four-sided prisms, bevelled or 

.S|). 'jTr. «M til m.2. Table iiauseuus, truncated, hliiniiig;' and pearly. Trai.slu- 

and metallic. It.> soiutioii coats iron cent on tlic cdf^t-s. Sott. Brittle, ^^p* K^- 

nvtulin: copper. Its con^titncuts are, 4.4.' It tin^^s the flauic of the blow-pipe 

ot* copper J J. It, sulphuric arid 31.37, of a bri};-lil i^rern :uul blue, muriatic :.cid 

.36..!. — Jitiztlim. It ocruni alonfr ri»es in vapours, and :i hrud of copper re- 

opper pyrites, in l'ar\»-niiiic m Aii- mains on tin; clian-o:d i! ilissohes with- 

, and in \\ irklnw. out efien'e»ccnrf in nitrir arid. Itscon- 

''n;:matii' u/nt'ni:i\ or phonftfmte of loP' stitucnts are, oxxii- of <:o]iper T.t.O, water 

Uoluur eiiK-ruld-^rcen. .Massive, and 16.9, niuriutir acid lu.l. — AVti/nWi. It oC' 

cpir four-sided prisni«» of IIU^. Cleav- curs in veins in (Jhiii. ar.d h:i\«»ii\ . 

)uble oliliipic. (jlisteninf^. Fracture 6. .'iretmcfout ntattimiu\ or coft/t^r^aaiitf. 

■ry. Opaque. Stieak verdi^ris-j^rcen. Colour j^aK-j^rcen. In t^listeninj; seal} par- 

-d as apatite, ilrittle. Sp. tp*. 4. to tides. It does not soil. It is translucent. 

Fuses into a brownish f^lobnle. Its Its cnnstitiK^tiis are, otide of copper 6J, 

uents :ire, o\ii1e «)f copper oy.l.i, water 1 'J, muriatic acid 10, carlionate of iron 

liorir ucid id.'.'.). It is found at Vir- 1, mixed siliceous sand 11 It is tVnind in 

on the Hhiiur, alonf^ with <|uariz, red the sand of the river l.ipc% *J(K} leaf^-ies be- 

r ore, &c. yond Copiapu in tiie desert of A*acaina» 

ih-fnttnmtif ofivf nitt\ or U'nUcuUiv cup- which ncparatcs Chili from Fcni. 

.'oluur sky-blue. Massive, hut );eni> Kl. Cvplur Puntru^ 

rrystaHI/id. In «rry oblique four- ri. Octohntraf atpfwr puritet. On the fresh 
irisnis. hf\( llfd i in recian){;id:ir dou- iVactnre, its colour is bra-, -yellow : but it ia 
r-sidrd pyramids; shininp^; fracture usually tarnishr<l. Massive, imitative and 
i; traiishiecnt. Ilanler than {^'psiini. rn stalli/ed; in a re^tilar ortohedron, per- 
• ^P- K""- ■' **-^- Converted by the fert, tni neat ed or bevelled; and in a prifeet 
>ipc into a bl.ick friable sroriu. Its or tnineatrtl tetrahedron. Glistenin(|. Frac- 
ueiits arc, oxide of copper 4'J, arsenic tnre uneven. iianlness from calcareouf 
4. w:iter .>S. — CVif/Kxi.i. Found in to lliior si>ar. nritlle. Sp. f^. 4.1 to 4.2. 
all. Uefore the blow*pipo. on charcoal, it decre- 
,it'ti'nhir ufhfn{tr. n. Htitiititrd or cu- pitatos, emit.H a greenish-coloured sidphu- 
ur.1t tmitc Iff ififi. Colour dark vcrdi- reous smoke, and melts into a black f^lobulei 
t'ln. M:t^..ivl■, imitativi: and in flat which assume!! metallic lustre. It tinges 
: four-sided nrisnis, acuminated or borax (pxren. Its coiiHtitiientN are, copper 
:*'i\. Lustre f^hst en inf;^ pearly. Trans- :)U, iron i.l, «iilphur 1'?.— rA<^i(n'i.r. It con- 
on the edffes. As hard as calcareous tains sometimes a little jrold or silver. It 
llritlle. Sp. frr. :>.i. occurs in all the f^rtsit classes of rocks. It i9 
iUatui nnrnlar uhx^mitf ; tirseniatr of found near Tyncdmm in l'ertli>hire; at the 

('tilt)iir daik ohve-^reeu In an- mines of Kcton : at Pary*s niountun; abun« 

niiiuLir eiinrreiioiiN and in small ervs- dantlv in Cornwall; and in the county of 

Inrh are oblique four-sided prism.<: Wirklow in Ireland. The rich ores arc 

i!e double four-sided pyramids. <;iis- worked for copper; the ]>oor, for sulphur. 

Fr.iraiiri* roiirhoidal Translucen*. 6. Tetiahrtlnil rtpprr pw-iten f of which 

i'!iTe-«>;'rren. -\s h.inl xs ealrart*ous speeies there are two sub -spec i cs, (j^rav cop- 

Hrittlt . Sp. %T. 4. J to 4 r>. Il boils per and blick copper. 

. I * a harl reddish -brown seoria bo- (intv. cupper. Colour steel-pray. MasHVc 

>e fdo\v-|>ipe. Its constituents art^, and cr\ stalli/ed : in the tctrahedion, tnin- 

»t eop|j€ :■ (i:!, ar.seiiir acid .197.—. eaied or bevelled; and in the rlnnnboidal 

1.1. In (lie eop[)er mines of Corn- dtKlecahedron- Splendent. Fractun* un- 
even, ilanlnes't as calcareous spar and fluor. 

^VAroM* init'H^ir ofivnifr. i^>lour lirittle. Sp, pr. 4.4 to 4.9. I(s constitl1ent^ 

rem. M.issi\e, reiiiform, ami in are, copper •!!, iron 23.5, sulphur 10, arsenic 

■y anrl aeieular oblique four-sided «4.1, .silver 0.4. — Klapi-oth. It occurs in 

(ilisteniii}; and pearly. Opaque, beds and veins in Ci»rnwall, and many other 

il as rale-spar, llrittle. Fii)res soiiil*- plaees. 

lexibie. Streak brown or \ellow-. lifach copprr. Colour imn*black. Mas- 

4.1 to 4. J. Its constituents are, o\. sive and crystallized; in the tetrahedn.>n, 

••oppcr .i<». arsenic acid -Jy, water Jl. perfect, bevelled, or tnmcated. Splendent, 

rs in T'ornwall Fracture c<mcbuidal. Untile. Sp. gr. 4.85. 

urthtnu-icitfm- ofht^utf. Colour olive- Its constituents arc, copper 39, antimony 

Mxssive and in crusts. Hull. Frac- li^.S, sidphur 20, iron 7.5, niercur>' 6.25.— 

e earthy. CIpaque. Very soft. Il KUipruth. The mercurj* is accidental. It 

1 in Cornwall. occurs in veins in the HarLc, and in I'eni. 

it'\ cam'tr, o r n itrtafc i\f c*»ppn-. 14. If'httc^ 'ippcr. Colour bctv een silTcr* 
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I'.lute, and bran-yellow. UimStg md di<- 
scminMed. criUvnin); indmcullic. Frac- 
ture imci-cn. Semi-h>rd. Brittle. Sp. ^. 
4.j. It vield* betbrc tbv blov-pipc » white 
antuniril vapoiir, ind melu into a grayUh- 
black *la[[. It cuntajni 4U per cent of eop- 
{)cr; the reMbi-ine iron, arsenic ami nilphiir. 
It occiin in jirinutive uiil tratisilion rocks. 
Il U ftitmil in Cornwall and Saxony. 

IS. Copper-ghinee, or lilmtu tapptr, 

Jlhambniliil nfiprr-flann! 

^ t. Compact. Ciiloiir, blackiih lead- 
l^ray. Ma£.<nve, in plutcx aiul cristalliacd. 
I'rimitive form, a rlmmboid. Keeondary 
fiirmH; Blow eipiiangulur sii-iidcd prism, 
and a ibnibic Nix-sidcil pyramid. Glistcnin;;, 
Tiicluirie. Ilanler tlian lOps'im. Hcrtcctly 
LCClilc. Itatlicr paiily foiiKible. Sp. gt: 
5.5 to S.H. Iti cimiiiiliicnli arc, copper 
Ttl.OS, iron %2a. siilpliur 1(1.5, silica 0.75.— 
KlafirtlA. 

i 3. Falialnl Iti conMittirnts ixf, cup- 
per 7».5. wiliibiir ly. iron *i.75, qiiurta 1.— 
Ultiamui. n ocetin in |irir>iHive rock'i. It 
is found aliin in irannlion mcbii, at Pa.-Mncy. 
bum in Eu' Liilhian ; in .\vniliire i at Miit- 
dltfton Tvai m Yorliibire i in C'lrnn-ail. &c. 

1«, rarirqiil^l nfil^T. Ccdoiir, between 
ropper-rvd'and pinrlibrck-lirown. Mawvc , 
in tiiatea,iind cr^ otalli/t-d in u i-iuilt^ ptitnii. 
Glittcniii);, metailic. Knfl. r.ailiy frangi- 
ble. Specific f^ravlty, 5. II ik fiitible, bnt 
not H ttaily ascuppi-r-cbncp, iniou elibiitci 
v.-hicli acU powerfully «n tlie majfiieiic nee- 
dle Its constituents arc. cnpper69.5, Mil- 
plmr 19, iron 7.5, n\yKen 4. -KUipnib. 
It occurs in Kneiss, mica^latc, &c. It is 
fbiiml in C'imwall. 

Vn.— (lot:. OHF-i. 
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d. .trjtttiifirtiit iftid, or rfirMrvi. C» 
lour, pale bra^i.) clliiw. In small platei, 
and imperfect cubes. It* constitiienlsarc, 
64 ifotd, .16 ailver. It ort-im along vift 
massive lieavy ipar in Siberia. Klaptnlh 
say*, it is acted on neither by nitric nor ai- 
Irn-mnriatic aci<l. See Telktbh !* Oaii. 

VIII.— Inrmrjf Onr.. Colour, pale steel, 
gray. In very imall irrepdar ffat t^m. 
Lustre sliining' and niclallic. Fracture toli> 
atcd. Uriltlc. tlarilrr than platina. Sp 
^. 19.5. Ily fiiji'in with nitre, it acrjulin 
a didl black cilniir, but ircnten its ungind 
colour and lustre, by hcatinjf w'itli eliarcoif. 
It cnnsisis of iriilium, wiiti apnrtiau nf oi- 
minm. It occurs in ulluriat noil in Sylb 
Amcrio, almiK' villi platina. — tVtl'ailim. 

l\.-lnoi Our, 

I. .Valh", nr ntiibrdral inn. 

0. Tn-mtriat mithi' Jiwr. Tnlniir, rini- 
(rray. Massive, in pl:ilcs aud k-aii.-^. fitbi- 
lening. and niviullic. Frnriurc hucth. 
OpiipiF. Malleable. Il.ml. Mai-Tic^lr. 
Ilsconsliiuvntharc, inin'.'.!.5, K-ad b, cnp- 
fier 1.5 ~ k'lu/uvth, l( is fiHind with brovn 
imn-«Ionr and quu'll inairiii. in thi- miiiR- 
tain of<>iillL-,iulhevi('lniit iif (■n'ii(>ble,Iir. 

6. Mfti-ttrir iinlhv inn. rnluur, prie 
kteel-gray, iuclinlii^lo silver-itbili.-. Gene- 
rally covm-d u itli a thin bniw nisli crust of 
oxide of inin. tl oreiiri raniosi', impetfvct 
irlobulHT, und dlss>-i]itii.-ili-il in mcleotic 
stones. Surf.icp, Mnnnili and ^liDicning. 
Internally, it is iiitiTrnediatr brtwren glim- 
mering' and i^liijICTiin;;, and thu lustre is me- 
tallic. Fracture liarkty. Frag^npitts blunt- 
edged. Yii-Jds a Hfilrndent streak. Intrr- 
mediate brtwren fit^ ntid «cmi-liard. Md- 
leabls. Fit xililc, bnl not cJastic. ^'cry dif> 
" lily tni>K - 
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*.o 5.2. Iligfily magnetic, with polarity. Be- fords is sometimes cold short* but is weU 

fore f he bfuu-pipo it becomes brown, and fitted for cast ware. It is characterized by 

docn not niclt ; it gives glass of borux a dark its high degree of lustre, openness of its 

green colour, its con*»iituent8 are, peroxide cleavage, and easy frangibility. It affords 

of iron 69, procuiidc of iron 31. — Jirrzelius. from 7U to 80 per cent, of iron. 
It occurs in beds of great magnitude, in pri- ^ 2. Jied iron-otv : of which there are 

miti%c rucks, at L'nii: at !»t. Just in Corn- four kinds, the scaly, ochry, compact, and 

wall ; at Arondal in Norway, 8cc. It affords fibrous. 

excellent bar-iron. Scalu ml iron-ore, or rt'd imn froth. Co- 

^ J. Onifr.-'ar ma^nvtic iron-on*, or iron- ]o«ir dark steel-pfray, to brow nish-red. Fri- 

lauil. Colour very dark iron-black. In able, and consists of scmi-mctallic shining 

small graiMH and octohcdrul crvstals. Glim- scaly parts, which arc sometimes translucent 

mering. Fruclure conchoidal. Brittle, and soil strongly. Its constituents are, iron 

Streak bluck. hp. gr. 4.6 to 4.8. KUg- 66, oxygen 28.5, silica 4.25, alumina 1.25. 

nccical with polarity, its constituents are ^^Hcnry, But Bueholz found it to be a 

oxide of iron 83..), oxide of titanium 14, pure red oxide of iron, mixed with a little 

oxide of niangane.sc 0.5. — Klaproth, It oc- quartz sand. It occurs in veins in primitive 

curs imliedded in basialt, &e. It is found in rocks, it is found at Ulvcrstone in Lan- 

Kifehhire, in the Isle of Skye, in the river cashire; in Norway, &c. 
Uce in Abcnleensliire, SwC. Ochry red iron-ore, or red ttrhrc. Colour 

% .^. Etirthu mai^nelic irtn-orr. Colour brownisli-red. Friable. Dusty dull par- 

bluish-bl:ick. In bhint-cdgcd rolled pie- tides. Soils. Streak, blood-red. Easily 

res Dull. Fracture, fine gi-ained uneven, frangible. Sn. gr. 2.947. It occurs in 

Opaque. Sod. btreak black, shining. Soils, veins, with the preceding ore. It melts 

Sectile. It emits a faint clayey smell when more easily tiian any of the other ores of 

breathed on. .Sp. gr. 2.2. It occurs in the this mnial, and afl'urds excellent malleable 

iron mines of Arendal in Norway. iron. 

6. Ilhumhmd'il irun-ure i of which there Compact red imn-ore. Colour between 

arc three sub-species. dark steel-gray and blood-red. Massive, 

§ 1. Specular iron-ore^ iron-crfancc, or fer and in supposititious crvstals; which are an 

9ligittc rtfthr French. l)f this there are two acute double six-sided pyramid from calcare- 

kinds, the cmimon and micaceous. Com- ousspar: and a cube from fluorspar and 

moH tpecuUir iiou-ore. Colour dark steel- iron pyrites. Lustre metallic. (Yacture 

fm\. .Massive, disseminated, and cr>stal- even. Streak pale blood-red. Kasily frangi- 

nzed. Frim. form ; a rhomboid, or double ble. Sp. gr. 4.'2.V2. When pure it does 

threc-Kideil pvrantid, in which the angles are not affect tlie mu^^nct. Its constituents ara 

87*'y'audyi*' 51'. The secondary figures oxide of iron ru.5' oxygen ^1^.5 P^JVu- 

are, tiic nriuiitivo form variously bevelled, chalz. It occurs in beds and veins in gneiss, 

muicatcd ami acuminated; the Hat rhonn- &c. ft aflbrds good bar and cust-iron. 
bold; e(|uiangul:ir si \-sideil table; low equi- Fihrotm mi iron-ore^ or red hcmntiut. Co- 

angular six-sided prism ; and very acute six- lour between brownish-red and dark steel- 

sided p> ramid. Lustre, splendent metallic, gray. Massive, imitative, and in suppos)- 

Cleav:ige threefold. Fracture imperfect titious double six-sided p\ramids from cal- 

cttnehoidul. btreak cheny-red. Hardness, careous spar. Cilisteniug, semi-metalHc. 

bet \heenfrlds|)ar and quart/. Bather diffi- Opaque. iStreak blood -red. Brittle. Sp. 

r«ilth frangible, ^p. gr. 5.2. Magnetic in gr. 4.74. Uscimstituents are, 9U oiidc of 

asligiit degree. Its constituents .ire, reddish- iron, silica 2, Ume 1, water 3. — Davbuir- 

lirowii oxide of iron 94. J8, phosphate of 9un. It occurs with the compact. It af- 

linie J. 75, ni;ignesu 0.16, mineral oil ' 1.25. fords exrellent m:illeable and cast-iron. 

— llt^in.yr. It occurs in beds in primitive Its powder is used for polishing tin, silver, 

mouu^ams. It is found at Cumberhead in and gold vessels ; and for colouring iron 

Lanark sliiro : at .Norber^ iu Westmannland, brown. 

in Noi wa) , &c. It atlords an excellent mal- § 3. lied cfny iron-ore, or t/one; of which 

leal lie iron. the varietir») are« the ochry, t)ic columnar, 

mV.iiu'eotu cpi'cular irnn^re. (-olour iron- the lenticular, and jaspery. I'he first is used 

bluck. Mawve. disseminated and in small for red era ions ; and is called reil-ehalk. It 

lliinsi\-si(ledtali]i's,interscctingonc another occurs in llfssi.*., i^c. The serond consists 

9o as to form cetH. .Splendent, metallic, of 50 oxide o'h on, 13 water, o2 silica, and 

Cleavage, sin;;lc i:ur\ed-fuliatcd. 'I'ranslu- 7 alumina.— if rorr/ij. It is rare, and is 

ceiit ill thin plates. Mreak cht-rry-rcd. As called a pscudo-volcunic product. I'he tliird 

hard as the above. Most easily frangible, aflords excellent iron. It consists of oxide 

Sp. gr. 5.07. It slightly affects the magnet, of iron 61, alumina 23, silica 7.5^ water 5. 

It is peroxide of iron. It ueeurs in beds in The jaspery is found iu .Austrix 
mica-sUtc. It ii found at Uunkeid, and c- Pritmu*ie iron-ore, or bro-aon iron'9t»ne 

Beiimorr in Fcrtlishire ; in several parts of Of this we havelom- sub-species. 
Ipl^Uud and Norway, &c. The ir^n itsf ^ 1. O^-V-.i/ b^ovn i-on-t^r*-, Vcllowi*'' 
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limwn i numivc : dull; fracture, CiHtliy , 
suiti ; soil j icciile. Iti conititueiita *re, 
peroxide ut'iran 8^ watet 13, «ilica S. It 
Ok-ciirs with llie fntlowing. 

5 2. Ctmji-irt. Colour piSKi to clovc- 
bmwn. Hu''iive,and insuppuKiiiliouscnt. 
tab rrom pyritei. Dull. Brittle. Sp. gr. 
Stu i.7. It cnniaiiM m pertixidc uf iron, 
II water, sixl 2 illica. It iHbnls about 50 
ptrctnt. Dt'^od bw iron. 

^ 3. Fibita: UlovC'brown. Imrtalive ; 
andiiiauppoiititiouscn'suils. Splendent ex- 
ternally. Glimmering internallv. Opaque. 
Harder than apatite. Hrktlc. Sp. gr. i.9. 
tllrealt pale yclluwlili-brown. Its conitilu- 
eniiarc, CHj.Si oxide of iron. 15 water, J.75 
•ilica. — Canftw'ut. 

The preceding su)>.4pe ' - -- ' 

)ucutly in tninutiim ani 
aim. rbey are found 
stone, aloi^ with heavy spar, nt Ciimber- 
keadin Uuiarkshire, be. They melt caiily. 
and allbrd from 4U to 60 per cent ol' gnod 
bar, hut inditti-rcnt caM-Jron. Cnod tteel 
Tiay he made from it. 

^4. flraipu r/oyirsn.Bre; of which there 
are fire kinds, the common, the piiilbrm, 
the rcntform, tli<- granular, and iimbeT. 

The JSni oeeurs nauMivc i lia.i a Rat con- 
ehoidal fracturf 1 a brnwii itrcak ; and is 
sut). It cunbiins iy> oMr of iruii. i man- 

?in<:«e, IJ water. It) silica, »\ul 3 alumina, 
he tennd hai a yellow isb-h row ii colour. 
It occurs in small solid spherical grains, 
composed of concentric cunerctions. Hp.gT. 
3.143. rt cnnslMs of W oxide of iron, ^1 
alumina, IS tilica, and 6 water. — fauour. 
An. It is round in hollows in shell lirne. 
iitiinf, at liaUinn in Ayrthire, ttc. It yields 



^ 1. Jlnnhne trr, or friublr bti; inm-^ri 
Colour pale ycllowish-hruwu. Frialde. UuD, 
Ftacture, e'aKiiy. Soils. It feels iiicagir. 

S 'i. S-manp are, or imhiTaled bti; um. 
ere. Colour dark yellow iih-browii. t:,^. 
ndcd and vesicular. Uull. Earth)-. \\r. 
■oft. Scclile. tip. gr. 2.944. 

^ 3. Meadaw ore, or amthtiilat tor tr»i. 
ert. Blackisti -brown. Massive, and tube. 
rose. Glistening. Fractare small calichu- 
dal. Streak yellow isl>-gm) . Soft. .'•p. jr. 
2.6. its constituents are, osidc of imn M^ 
oxide of mannneisi: 1.5. phosphoric acid {>, 
water H.—Kl..prML Uy Vauqueliii'ii ex- 
periments it seems to cuiilaiii ufso chrumr. 
magiicsiu. silica, alumina, and lime: ^ik 
and lead arc likewise occasionallv preienL 
It beloiiipi 10 a rL'ci.-iit formaiiim i U'emrr'i 
ingenious ihcori- of which n given b« l'n>- 
fenor Jameaon.'vol. xiii p. J47. n i.'fouiiJ 
in tlie IliglJands of Scutlaml. in Saxuini. 
&c. The second is most easily ruducnL 
and aflbrds the best irau. 

J'ltchg irm-tre liuy also be placed iuK. 
Its colour is blackiUl-brown. Maksitv 
Glistening. Fracture flat cuncboidal. Tnoi- 
lucent on the cd^s. Ilanl. streak iil- 
lowibli^ray. Brittle. Sp. gr. J.SliJ. ' Its 
constituents are, |)lio»ihoric acid 37, nus. 
gancse 43, unlile of iron Jl— faur/u-in. 
it occurt near IJnuiges in FnuKe, 

Iran tinier. Colour hrown. Umaive uij 
imitative. Glistening. Fracture Rat conclua- 
dal. lYuistuCfnt. Soft. Uriillc. Sp. gr. 
^.4. Its constiiuunts are, water ii, uiide 
of imn fir, Milpnuric acid 8.— AVu^iA. It 
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u.>iil>ie four- Aided pyramit!. Harder than angiihr six-sided prism. Glistenihg^ and 
Irld4|iar. iip. |?r. 4.7 lo 5.0. Its constitu- iicairly. Cleuvafre threefold. Fracture fo 
4*nM urc, !iiil]iliiir .K>.6, iron 46.4. — UaUhrtt. liated. Tmuslucent on the edges, or opaque. 
Tt is iiiwcli ijiiir Hi;tii the ])reci*diiij^. li is Struuk white or yclIowish4)niwn. Ilaracr 
limnd ill ( inn m .til, Islo ofbheppy , £«.c. than calcareous spar. Sp. gr. 3.6 to 3.9. U 

b iir/nittc^ or tn-rr pyrites. C%>ioiir pale hlackcns, aiid hccoincs magnetic before the 
tkr.iss._vclli)w. M:i.nmvc .111(1 iinitai.i VI*. l^lini- li]ow>pipe. It efiervcsccs with muriatic 
mcrln^ and niciiiliic. Fracuiiv c\eii. Sp. ucid. Its constituents are, oxide of iron 
i;r. 4.ti.>4. It occurs in vi-iiis in priiniti\u jr.5, curbunic acid 36» oxide of mangannte 
r'/ck&. It is ffiund ill Derhyshirc, ^.c. 3.5, innc 1.25. — A'iaproth. It occurs in veiiis 

r. VflluUir puntr*. Colour bron/c-v ellow. in i^r.ini r, and in limestone. In small quan*- 
Crllular. JSurflicc ot'thc ccILh dni!»v. I'rac- tiiics in Itrilain. In great quantity at 
t'lre (Ui conriinidal. It (icciiift in \eiikS at h^riinialkalden in Hcssia. It aflbrds an iron 
Juhanti;;^'(ir{ti'i«a»tudt in Sa>oii\ . well suited for making atccl. 

»/. S*Hiiv pyitcx. (A)Piur between bronze- r. Hhombmdal vitriol^ or green vitriol. 
}fcIlow .iiid HtccUgmy. CrMitalli/cd in twin Colour cmcrald-grcen. Primitive form of 
or triple cr\st:i In. Fructurcunc\cn. itoc- the crystals is a rhomboid, with edges ol' 
Qur» in Veins in primitive i-ucks, associated 81^' 2.V and UM" 37': and plane angles df 
vith brown coal. IOj** K/ and 79^ S&. Vitreous or pearly 

d. CorkicfifJth pyritr*' Colour as abu^e. lustre Cleavage threefold. I'Yacture flit 
Crvtt.illi2cd in double four-suled pyramids, conchoidal. hemi-transparent. Refracts 
iilutening and metallic. It uccuis in Uer- double. As hard as ^psum. Sp. gr. 1.9 
byahirc. to 2.U. I'astc sweetish, stypUc, and mc- 

'^3. Jihomb(0idalin,n pifritet, or mognvtic tallir. Before the blow -pipe, on charcoal, 
pyritv*. it bi-comes magnetic. Its constituents are, 

" a, FoOfitni mafrnetie. Colour between o\ide of iron 25.7, sulphuric acid 1^8.9, wa- 
bfonzc-; ellnw and copper-rcd. Massive, ter 45.4. — Urrzelius, It results from the 
and somcliinoc rrystallixed, in a regular six- decomposition ofiron pyrites, 
sided prism, trvmcated; and in a six -sided «/. ^Ivenuitv nftrun, SeeCcatOas. 
pyranud. Splendent and metallic. Sp.gr. r. lilue tron, or phMphate of iron, 
4-4 10 4.6. It ocpurs in Saxony. I*ri»matic blue iron, 

b, Cwipact magnrtic. Same colour. Mas- ^ 1. Foliated blue iron. Colour dark in- 
kive. It affects the magnetic needle, its digo-bluc. Primitive form an oblique four- 
constituents are, sulphur 36.5, iron 63.5. — sided prism. The secomlary forms are, a 
Uatckett. It is found in Galloway and Caer- broad rectangular four-sided prism, trun- 
mrvonshire. cated ; and an eight-tided prism. Shining. 

IV. A'lirtT-c ff«/M bf iron. Cleavage straight, single. Translucent. As 

a. The Pnttmatic chrome-ore. Colour be- hard as g\ psum. Streak, paler blue._ Sec- 
twoen stecJ-KTa> and iron-black. Massive, tile, and easily frangible. Flexible in thin 
and in oblique iour-sided prisms, acumina- pieces. Sp. gr. 2.8 to 3.0. Its constituents 
ted with f(}Mr planes. Lustre imperfect me- are, oxide of iron 41.25, phosphoric acid 
tallic. FncMirc small grained uneven. 19.25, water 31.25, iron-shot lilica 1.25, 
Opaque. Hardness, between apatite and alumina 5.-- Fourcrojr and Laugitr, It oc- 
foldspar. Streak dark brown. Sp. gr. 44 cuis in St. Agncs's in Cornwall, 
to 4.5. Some varieties are magnetic, others ^ 2. Ftbrout blue iron. Colour indigo- 
not. It is infusible before the blow-pipe. blue. Massive*, and in delicate fibrous con- 
With borax, it forms a beautiful green- cretions. Glimmering and silky. Opaque. 
r\>lonnxl mass. Tbu constituents erf tiic Soft. It occurs in syenite at Stavern in 
Freurh are, oxide of iron 34.7, oxide of Norway. 

chrome 4.>. alumina 20.3, silica 2.— //irjrr. ^^ .^.' i'la^thy blue iron. Colour as aboTR 
The Siberian rontainn 34 oxide of iron, 51 Frialile,and in dusty particles. Soils aliglit- 
oxide of chrome, II alumina, I silica, and I ly. Halhcr light. 'Before the blow -pipe it 
manganese. — /*a?/,^'«T'. It occtirs in primi- loses its blue colour, bcwimcs rcddish- 
tive serpentine. iMsfiiund in the inlands of brown, and last!,v, mchn into a black ra- 
Insland F»'tlar, in ScolUnd; and also at loured shg, aliractible by the magnet. Its 
Portsov in Uanfrslilre. In considerable «|naii- constituents are, c.xide of iron 47, phospho- 
litv ill !Mr;)tntine on the r.arc-iiills near I'.al- ric acid 32, water 20 — Klapntth. It occur? 
tiinop.. in nests in cUy-bcd^ in several of the 

b .y/»fpf-i ivrrrt, or viHtnnnte rf imn, Co- Stictlaiul islands, and in river mud atTox- 
hmr inile \rll<mi'-li-i;K»\. Massive, dis- teth, near Liverpool. 

s^'ininati d, \\\\i\ ri-\s!;dli/r«l. Hie pr:miti\r 4. Tuu»ttate of irun. See Oars ofTcHo- 
h.rni "ts»i1i'in'.lfiinl of 1< r". The follow in jf stkji, , 

art s:»Ho f 4 till' s«roM.;.rv forms:— the pri- 5. tiUteUronJttone. Colour indigo-blue. 
initivr rhoinboiil, lu vL rt or troneaied ; a Massive, aiyl with impressions of crystals of 
ptdl flatter rlionibcv..!; tin- sidiericallonticu- brown iron ore. Glimmering, or dull, 
lar foniki the badu:e-.-1.4;»i:ti !*:»* ; »^-^* *^*iui- Frarfjre os^sc grained uneven. Opaque. 
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^cmiJi!Utl. Either britlle, Sii. rt. :i.,'. — 
Klapmh. Ii loavs its colour liy heat; untl 
with boras forma a clear liiiul. Us consli- 
tuentsan.', oxide of mm 4U.i, silli.aSU. lime 
1.5, iiaimn 6, water J. It oriura on ilie 
bants of the Orange Kiver in huuilicni 

X.- -Le)d Ori>. 

1. Galena ox l<-ad.sla:.t.: 

XcxaAtdral galtiin . 

§ i. Cammwi. Colo'ir frcli Ji;i<'-crjJ'. 
>lusive, imiUlive. aiut rrt siallizeil inciibtit, 
octohedroiu, rectangular fuui^sidi'il iiriuiis, 
broid tinequianj^iitur six-skled iiriMns ^a^i- 
»ded tablei, and tlirce-sitlvd talilea. (■'t'*-'^"' 
lar iplendent, tn gUmniLTinff. I.xslru mv- 
lallic Cleavage licialicilrdl. Vra^mtnt* 
cubical. Harder Jinn gipsutn. Scdlli' Hiirl 
frangible. Rf . gr. 7. lu 7.6. Befiirc tlic 
blott-.pipeitflics in pieces, ihcntntlls, emit- 
ting a sulphureous odour, white a glohiik 
of lead remains. Its constituents arc, lead 
S3, sulphur l(i.4I, silver O.UU.— K nf >KnA. 
It occun in beds, &c. in iitrioiis motintato 
mcks. At l.eadhills in Lanarkstiirc, &c. 
Kearlv all ihe lead of commerce ia obtain- 
ed from galena. 1*hc ore is ruasteil and 
then reduced with turf. 

§ 3. Ctm/iact galrnn. Coliiiir lomewhat 
darker than the preceding. Slasiiie, shin- 
ing, metallie. Fracture flat conchnidu). 
Streak more brilliant. It conEisis ol'sul- 
phuret of lead, sulphuret of antimony, and 
a small portion of silver. It ii found at 
I^adhills in Lanarkahtrc, in Derbyshire, Sic. 

h 3, Frinble s,'^b:na. Colour I'lark fresh 
lead-gray. Maisive and in thick flakes. Sec- 
tile. It is found only around Frcyberg. 

Blue lead. Colour between verv doi^ 
Indigo-bUicaml d:ok ' 
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lallic state. I!s roiisliliients aie, oudeef 
lead T\}.5, siil[>tiiivie acid iJ.i.r.i, n-atcr 3.CJ. 
— KUifinih. It oerrura in ivins along witli 
galena at WaiiliK'khcad in Duinfries^iiK. 
LeadhilK I'ary'H mini;, and I'onzance. 

% 3. Pummhtnl leail .:par, ir w /but l-*! 
ipar. Colour wax-ycllon'. >la-uii\F, ccl- 
tiilar, and crvslalli/eil. Its primitive fonn -t 
a pvrami'l, in which \\h- angles are 99" \'l 
antl IjI"-)}'. Its M-rcitHlarv formk arc. ttir 
pyranild varimibly truiicat>:(L on llic angle' 
a'Hl siimmiis and a n-gidiireigM-ti'h-il ii. 
bli-. I.iistre n-«uoil*. Cleavage foiirf'.M 
I'meture tuH-vi'ti. Tran-iliicenl, A<> IimI 
ai cak-arcniis spar. Ilriltlc. Sp. gr. P.S to 
(i.a-.IftK (,).706, Hairhi-"^. Its eon 
stitiicnlM are, oxide of had -fKt, molviiilir 
aciil .311, oxide of iron '.MlR, Mlicn l)'T<.- 
Ilitirheii. tl otr.upi al lllciberg in Cnrin'bii 

5 .<. Pii'mal'-: t'lul ~pn<; OT fil Itul •.bar 
riihiiir h.variiilh.Tdt. (:ry<i(atlixed. m irinj. 
i-lighlly nbliiguc fuur-^ih-d prisi»->, variimth 
h( ve1li-d, HCuininHlt'd or imntated. ^yXtv- 
ileni, adanmniiiie. Fruetiire iini.-t en. l'nn»- 
lucent. Streak lielwern Icnicm-yellou' ami 
orange-yell riw. llanlerthangtpEiiiin. 9w- 
till- Eiftilv finngible. Sp. pi 6.U to 6.1. 
Ill-lore the hlon -pi[ie it crarkles and vkY.i 
iii'o a gray slag. It does not cITerieiice vith 
ueids. lu coii'itituents are, uxi>le nf 1ml 
ej.Uf), chromic acid ?:6A.— VttiuiiirLu. I* 
occurs in veins in gneiw in the golil iuint> 
ofllerL'tofskinSibenx 

h 4. tt6;wfmii/al l>-a,l >/H,r. 

If. Unyu hail spar. Colour, grass-green. 
Imitative or ci^'slallizccL I'he prini>tiio 
form is a di-riiomboiil, nr :i flal e()niinp:iar 
double six-sided pvranlil. 'I'lu M-tiinuin 
fOMns arc. the equKiiu- : . 
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iivruiiiul: longfarirnlar crystals; .imlintwiu very tlcUcitc acicular cn'stals, ami in tliia 

■and tnplu cristuls. Kiisire, ail:imantinir. ami \oi\g reciaiipilar four-sided tables. 

Fnctiire smull conclif»ii!al. 'rruiisluccnt. StiiningandsijlcDdent. Soils strongly. Soft. 

Kefracis double in a itijfli d'^i^rci*. llanK-r Drittlr. It orciiis in the Widteruaid 

lUan i'ali aivous spar, llnttlu, Sp. f^r, r>,:j to h. HiuI'ultJ. Culunr, dark sicel-gray. 

ri.6. It di^!iolvi'<» uitii ctlcTVCM'i lu r in nniri- Mas.>ivLS iniitutivc, and cr\»talli/ed. The 

aMc and nitric a<:i(U. It xit Ms .1 ntL-tallic priniitixc toriu i^ un oblique four*fiided 

globule uitiiihe bluw-pipi-. ItsriiiisUtucnts priMn, in which titc iar^^ciit un^Ie is about 

^rt*, oxide uI'lLadil J, t'arbiiiiir a«:id 16, water lUO*'. Sci-oiuUiry t'ornis arc, the primitiTe 

J. — k/iiftruih. It occurs in ^fii^s ui Lead- bevelled, or acuminated, or spicular cr)'8- 

liiiU III Lunarkitlwre. tals. Cleavage prisiualic. Streak dull black. 

A. li.tiil. irU'I ■./nir. ('iilour, fffa) ish -black. Soils. Sot'i. liriitle. Sp. gr. 4.4 to 4.8, 

\laA5i\' . rfllul:ir and seldom r.i>st;dli/ed, in Shining and metal ji^*. lt» coniititucnts are, 

\ er\- Mii.tll ^i\-siilcd pribins. Splendent, nu*- black o\ide ot mantrancsu 9(>.o,oiyj^on 3.25, 

t.«ili»-ai.tin:iiitine. i'racture uneven, istreak water T. ■ k'/nhri,t.H. It occuis in the vici- 

VI hitisli-^ray. Its constituents an*, oxide of niiy ulAheiileen, in ('ornwall, Devonshire^ 

If ad 7\'. r.irlionic acid 1.^, 4 arlnui J. — Imm- Ski'. 

;u'Uu- . It nrt ur!« in the itpprrpurt ot'veiii:*, c Fohiitnl. Colour between steel-fpray 

a* Lca'iiolls. iV.c. and iron-lilatk iMassivc and cr^'stallized in 

4. lUin'fu ItutI 'ft'ii. dilfiiir, yenowi<«h- short oldiiptt^ fuui-siiled prisms. Shining*, 

'f^T^y. M4'.«i\i-. ttliinnieiih;^. Oparpie. metallic. c:lraKi^e pri.suiatir. Fracture uu- 

■^ireak. brown. \i.i\ suli. >\i. j^r. 5.J7\J. even. (Ither chani.iors, as above. Sp.gr. 

Its conNtituciits are, oxide ot Iea4l Gl'i, car- :>.7I2. It ii found in Devonshire, 

honic aeiil IJ, water ^.J.*, silira Hi..i, ahi- </. Cumptjct, Fracture even, or flat con- 

tnin:i 4.rj. ir(inaiidf>xi4leot niaiij^anesf J.Jj. cltoidal. Sp. ][;r. 4. to 4.4. Other charac- 

— J::\ It it found at ^\ anlcH'kheail. tcrs as precedin^^. Its constituents are, ycl- 

l''j.iir:,u7 Iriut err, or Murititt' nf hatl. low oxide of niaiij^ancsc ' 50, oxyjfcn .*>o. 

Colour, ^ra\:sh'Wliitc. Crvstalli/ed, in an barvti-s 14, hilira 1 to 6. Anal inti* doubtful. 

obhqwi- t'otirsided prism, variously tnin- It occurs at fp* on Pync in Devonshire, 

rated, nevelled, and aeuminatcd. SpU-mlent e. tUirthu, Friable. It conki.st.s of semi- 

and ad.i:nantine. (Jleava^^e threefold. Fnic- mt tallic fccbl^^^linimerin;; fmc seal} parti- 

tore conclioiil.il. Transtparent. Soft. Sec- cles, which soil stronpfly. It occurs in the 

tile and 4 .isil\ tian^ibli-. Sp. gr. r».0(i5. It mine Johannis in the Brzegebirge. it tin- 

iuel!:« into an urangc-colourcd };-lobide. Its gcs borax purple ; and rfVervesces with mu- 

constituonts are, oxide id' IcailH.M, muriatic riatic acid, giving out chlorine These fivii 

acid K..S, c-arhonir aeiil 6. — KUipru:h. It is kinds occur ui j;runte, gneiss ^c. either in 

found in Oimittird level near .Matlock in veins or in large cotemporaneous matecs. 

Derbv»»liire. % 2, Hfark: mafi:fnn*'»c uvf. 

.^rxvmnfe uf h'uii. a. CutnfHut, Colour, between bluish- 

^ I. lirmfurm. Colour reddi.sh-brown. black and steel-gray. Massive, imitative. 
Shining. Fr.-irture conchoidal. Opaque, and in cur^eil lamellar concretions, (ilim- 
Soft anil brittle. Sp. gr. .).^.).)3. It gives inoring and imperfect metallic lustre. Prac« 
nut anieiiii'al vapours with the lilow-pipe. turuconi:lioida!. .streak shining, with co- 
It roliiurs ^^lavi 4>f borax lemon-yellow. Its h»ur unehangeil. Seini-lianl. lirittlc. Sp.gr. 
fons'.itiienK a:e, oxide of lead 1>5, arsenic 4.73. 

lu'iil J.>. \\:»tcr l'», oxide of iron 14, siUer A. J\fivou.\-. M.4ssive, imitative, and in 

1.1 '\ N.hc 4 r, ahiixiiua *. It isfounil in Siberia, tlelieati- se4ipirorni eoncntiuns. Fragments 

^ J. /■'.■..•.;'■.:•.«,■. Colours green or > el- cuneifitrm and spUniery. Its other charac- 

lnw. In ar:>'iilar>i\-sided prisms orin siiiiv ters as a!)ov4'. It \irlds.ivii 



Inw. iTiari'-ularMX-sided prisms or m siIkv tire as aliove. It urlds .1 violet-blue gl 

hbr4-N. sl.^htU tiexible a:iil easily frangable with borax. I( occurs in veins in the Krze- 

>p. gr. .s.'Mo o.-i. Its rnnstituents are, ox- gebiri^e. It McMsagotxlinm; butactsveiy 

lie 4it bail (*'.'. 7^. arseiiir acid «6.4, nturiatic powerfully on tlu- Vuifs uf the furnace. It 

uca\ l.i'^.^f •>:'"■'. It occurs in Cornwall, is cal]< d biack liciii.uiu'. 

^ .i. /....■.''.I ciM'titite. Colour, vellow. In r. F^jLtitft. Colour i)rowni>h<Mack. Cr\'S- 

riiist". I ri.ible. Ii occurs at St. i'lix in ta)ii/.4d sonti-iinus in acute tloubic four- 

Fra-u'e. Seidell p\ rtmids. Shining. Cleavage sin- 

. \*.. •.:•»'■•.. ■•;. '. Cidour scarlet-red. M.ns. gle, and curved f4>liated. .Streak dark red- 

ixe.aniiirplkKU^, uuilpulvendent. Itisfoiind dish-brown, lirittle. It is supposed to con- 

til iii-.tsshi);:oii-nioor. Craven. Mr. SmitliMin sist of iitm and mangam'se. 

*hink^ tlii.t nunc ral is produced b) the de- ^ J. Scuhi hm^vn iuanj^tinrite »re. Colour 

• u\ of gall :ia or leail.glance. between siii I gray and clovv-brown. In 

\|._Ma^i>«m»sl <)h»s. cnists. Massive and imitative. Friable. 

I. /'fi^nniic ui,:ii\'ant.u- on. ('omposed of shining scaly particles. Roils 

1 (i"aitmnii:r,inr'aryrt. strongly. Feels griMsy. It gives to glass 

12. Fth*^uK nviiu mtinnanfyr 9re. Colour, of borax, an olive-green colour, ft occurs 

>!sik •••■'•l-grrv Mas.iv*. imi'-itivc, and in in drusy cavi'ics in brown hi.'matite. ft is 
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iSiInd neir Sindloilj^ in MaiiTlniitl, mie of 
the Shellnnds. 

Prumatic. Colour, iixin-lilai:'!. Majsivi', 
in diiliiict concretion!. biiJ lonielinicii crvv- 
tilUicil. Primit'iTu tunii, an iililiijuc lour, 
sided prism, which ticconwa vsrioiisly mchli- 
fted by tnmcations uii the blvnl <'tlfr(.K. 
Lustre splendent, and semi-nictallic. Slrvalc 
p-ceiiiih. Harder th^ii cak-arcoiis' !t|Kir. 
Easily fran^ble. Ilcforc tlie l>low-pijio it 
pves oiit tulphur. andtinj^-s lionx violrt- 
bliic. Its ciinslitiicnls are, oxide of Tnan;;»- 
nete 82, tulphur It.j, carbonic neiil ».— 
Jfla/mHi. nxitlc of manj^nese HS, sitl]ihur 
IS.— raiijriWJu. lt!«r»<iiKlinCornw]ill. 

5. /"Aw^f^nW «/■ nianfaiir',-'; Ciil'Hir, 
browniih-black. Matsivt: and rlisKriiiiriHte'l. 
r.lhtcliing. Practiin: Hat CQDchuid^l. SSeni'- 
triiwpartnt, in splinicrs. ScrJtthes Ehs;'. 
Streak ve11owish-[,rTav. Rrittle. Sp. ^r.-'-i 
tn3.r. 'it isriisihle'iiito a l>lack enaiml. 
Its constituents nrc, oxide orinun^nncse -12, 
DTide of iron 31, phosphniic anil 2T. It 
occnrs in a cowse granular |;runile at U- 
tnD)^9 in France. 

6. SAambwdal ml manjii'irsr. 

a. ^Ftlialeil. ColoiTr. bright msr-rcil. 
Ma>isive, imitative, anil e.rjsl'illif ed in rhom- 
boids. Shining, pearly. Cle:iv3p;c rlioni' 
boidal. Tranitticent on the etlgei. Ilaiil- 
tiexs between fliior and cjlrareoiix spar. 
Brittle. Sp- ffr. 3.J lo 3.6. llefitrc the 
blow-pipe It first bi'crimea dark brnuii, aiitl 
then melts into a redd ish-b row ii bead. ItH 
connlitiienls arc, oxide of niaii);:itic>>u S2A, 
(ilica :i'X6. oxide of iron 4.G. lime l..f, vo)ii. 
tilo inciediaits 2.75.— flfrie/fm. It ncctiM 
■n beds of ■ ■ 
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^ 1. Kwr/, UP wiw-jti/irf amalgam, ft- 
liuir (in-white. In nHimli.-ih prjrtionc iiuf 
■Tvctalli/eil, in a rli<iinhoidal dodccahcdnin, 
riri'ly pnirci'l. S|drn't"n(. V.hcn cut. it 
enii's a i irnkinK wniii'!. As haul ai tjir. 
Sp- |;r. lU..^. Itn rnns<itnctil> are, mcrcurr 
74. iilver'.Vi. It is t'omid ni Ubux-Pohii. ' 

%'2. S-^iil anuiliiin: ('iiknir.nlver-whi'r. 
MaWite anil ilixNemiiiHicil. Kr«cture flat 
FiiiKlioidal. .\s banl aa gfpmim. BritUc. 
(breaks Hirvng^ly wh^n rut. Sp. f^. lOJ. 
I'hc merciin' llirs ufl' before the bl»w-pipr. 
lis rirtistitue'nt* nrp, mirenn- 74, silvrr 2i. 
—Ilrjtf. Mercnry M. lilrcr J6.— A'JU. 
rvlk. It is Ibiind' in llungarv, the Dm- 
Pouts itc. 

2. Viimahar, at prLmata-rlicmboidal n^- 
h'ml'. 

a, IMirf! mlnntahtir. Colour cochineil- 
rrd. Mu<»ive, iliswniinati-d, ilnit.itive, sn<l 
crjHintUzcil. I'nmiiive form a rhomboid. 
Sccundury fiimiii: a ref^iUr aix-iiJcd pliffll, 
an acute rhoiiili'iiil and a ii:(.sKleil ta- 
ble. Splendent, adamantine. 'I'taniJticen*.. 
S<n.'uk scarlot-rc<l, sliininx. Ilanler tbui 
ICt'lisnm. Hectite ami «-a>^iIvrran|^itile. Sp. 
^r. r>.rtafl.2. Itm^lt9^a^■l i* vulatibud 
with a liiiic flami.-, and !iiilphiiri.*aus odour. 
Its ciiisiiliicnts arc, nieruurj- 84.5, tulpbdt 
14.75.— A''n/.i«</i. 

A. Hriqil tril rinna/iar. Colour brl^t 
scarlpl-reil. Mns.iive, and in delicate fibrrrn 
ciincretiuns. blinnnctitiK ""d pearly. Frac- 
ture earthy. Clpaipie. !^t^'ak, thitiii^. 
Soib. I'rialilc. It wciin in neks of eliv- 
slate, tklc.slaur, nnd chlnrili'.hluic : in vein 
al HoMowiti in ll->li-iiiiu ; at liliiii, Ic. 
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*ii Ait^r, and the ^lution mixed with lime^ Leidhins, at Alva tn Stirlingshire, and in 
water, (fives an oran^-colourcd precipitate. Saxony, it coiisints of oxide of nickel 67, 
It4 coatiiiut-nts arc, oxide of nicrcur)' 76^ oxide of iron 23.2^ water 1.5, loss 8,3. — 
ntiiriatic :&cid 16.4, sulphuric acid 7.6— LampathuM. 
Kttif*r.jth, It occurs in Bohemia, &c. W — Pallaiuun Our. 

\:ii. — MoLraiikXA Oaxrt. JVatiit palladium. < ulour pale steel- g^y, 

fChombt*»dul tu'thfltdtna. Colour fresh lead- pastsing into silvt.r-\i hue* It occurs in small 
;;r.iy. M3ui>ivf, in tilatc*!, and soinetiiiics grains. Lustre uictuilir. Fracture diverg- 
rrvsidUi^cd. I'riimiivc form is a rhonv ing fibrous. Opa(|ue. Sp. {;r. 11. b to 12.146. 
aoid. .Secondary li|rur(-!i are, a regular siix- it is inl'ubiblv, Uut on the addition of sul- 
Mded taiilc, and a ver} bhort tix-%idvd prism, phur, it nichs. It forms a deep red solution 
iatly acununated on both cxtremiUes. wi'.h nitric acid. It consists of palkidiumy 
Splendent, metallic. (Jleava;^ single. O- alloyed with a minute portion of platina and 
')aqtie. ^t^c•^k on paper, bluish-gra) ; on indium, it is found in grains along viith 
porcelain, gicenish gray. Soils slightly, grains of native platina, in tin alluvial gold 
If inlcr than talc. Kusily frangible, ^pllts diairirtsin iira/ii. — If o//ij«/o/t. 
r:Mily. In thin leaves Hexible, but not t-lav X\ i. — 1* latin a Ohk. Colour very light 
tic. Scctile, approaching to malleable, steel-gray. In flat small grains. Shining and 
Feels greasy. Sp. gr. 4.4- to 4.6. ii emits metallic. Nearly .is h.ird as iron. Malleable. 
\k sulphureous (nlour before ihe blow-pipe. Sp. gr. 17.7. It is found in the g^y silver 
it iH Mdiiblc, with violent ciierveicencc, in ore of Guadalcanal in Spain, in Choco, in 
carlionate of Koda. Its constiti^ents arc. New iiranada, and in the province of Bar- 
moUbdcnA (iO, sulphur '10. — Ducholz. It bacoas. it is peculiar to an alluvial tract 
uccttrs iLs<^minatcd in granite, gneiss, &c. of 60J Iragiics, where it is associated with 
It is fuiiiul in tilcnclg in hivorncsS'Shire, at grains of native gold, zircon, spinel, quartz, 
|*eterlic;ail, at < 'on buy at titc head of Loch and magnetic ironstone. It is not true, that 
iicraii, in Cornwall, &c. this metal occurs near Carthagena, or aanta 

mMnlMLnm ochre. Colour sulphur-yellow. Fe, or in the islands of Porto Rico and 
llissruiinated and incrusting molybdena. Uarbadoes, or in I'eru, alihmigh these dif- 
Friahic; ilull. In Cor}' buy and Nuni ay. fvrent localities are mentioned by authors. 
For tnaliihdatf of had, see I.kad Oaan. The gray copper orr of Guadalcanal in Spain 

\lV.--NieKi.i. ()UE!(. contains from 1 to lU percent, of platina. 

I. .Wuiw. rvrkfL i*olou7 brass- vellovr. XVII. ^Silver Okes. 
I;i delicate capilLir>' r.rystalft. Shining and 1. Uejrahettral^ ht native silver. 
'locullic. t^r\stals rigid. Ilrittle. It con- o. Common native nh.*rr. Colour purr 
«ists, a^'cuniiiig to Klapmth, of nlokcl, with silver-white. Disseminated, in plates or 
a small ({uantity of cobalt .ind arsenic. It membranes, imitative, and crystallized ; in a 
urcur>i in veins is gn4MiH, in Saxony. cube; octohedron; tetrahedron; rhomboidal 

'^'. »^irAf //If 'ri/r*, or c^pprr virkrL dodecahedron; Icucitcform; and six-aided 

I':iifmittc miKyI piiritfu. Colour copper- table. Crystals microscopic. Shining and 
red, htCDiiiingblack. Mani^ive, disseminated, metallic. Fracture fine hackly. Streak 
imitative, and cr\stalUzcd, in oblique four- splendent. Harder tiian gold, tin, lead; 
side 1 1 priNiiiH. shining, mrtallic. Harder but softer than iron, platina, and copper. 
i!iau ap.itito. Katlicr dilKcuhly fr.ii\gible. FcrfectK malleable. Flexible, and difficultly 
>\y. gr. r..'> to 7.7. It emits an arsenical frangible. Sp. gr. 10 to 10.4. Its consti- 
vApoiir l>t:N>:-c the blow-pipe, and then fiiscH tucntsarc, nu-tallic silvpr 99, metallic anti- 
intii a dark sroria, mixed with metallic mony 1, with a trace of copper and arsenic. 
^r.uns. It \ ill. Is a dark green solution v.ith — John. It otxurs principally in veins in 
nitro-iiuiriutic ui'iil. Its constituents arc primitive niniintain>i. In granite in the 
Dicki'l and ars'Miii-, with accidental ^dmix- F.rzcgcbirgc. In giuriss and mica-slate in 
;i.r<<s 1)1 I'diult, iiw)]. and sulphur. It gene- Saxony, Bohemia, and Norway. In clay- 
Riily <*i-rur!i in pniniiive rocks. It is found slate in Ir«Uiid. In cla>-porphyfy at Alvs» 
ill hinall quantities at Leadhills and Wan- in the Ucliil Mills, stirlingslnrc For a co- 
hickhcad, and in the coalfield of Linlith- pious list of locaiiiics, sec Jamcton't MintT' 
go ".i shire. uhTlf- 

Ji.'uck' uich'l. Colour dark grayish-black. b. Ariftrtrti native aiivrr. Colour be- 
Mabsive, and in crusts. Dull. Earth v fnir. twccn h:aNS--.clliiw and sihcrwhite. Dis- 
tiro. .Soft. Streak shining. Soils sliglitly. seminatu(l,innici-iibranes,andcr}'stallixediii 
li forms an apple.gruen coloured solution cubes. Its sp. j^r. is greater than that of the 
aii!i nitric acid, which lets fall a white pre- prcccdin}^* It^ constituents arc, silver 72, 
CLpitate with arsenic acid. It occurs in gold 28. — Fnrdhce, It occurs in veins in 
vrms that traverse bituminous marl-slate prhnitive rocks at Kongsberg in Norway, 
at Kirgclsilorf. ^ 2. HUvrr-^luiif^f or vitremu mhrr, 

Mckrl ochre. C^nlrmr apple-grcen. In an § 1. Uexhahedral, 
afRorescpnce. Dull. Fracture splintery. a. Cvmpact. Colour dark blackish lesd- 
>oft. Feels meagre. It gives to glass of gray. Massive, imitative, and cr>'stallized: 
borax a !-yv';:(!]]-.-?d coIjuc I* occurs at in a cube, octohedroni rhombqidil dodeca« 



franpblc. Sp. gr. S.7 to 6.1. Refbrethc 
Miiu'-pipc it hnos its sulphur, and a beulof 
pure silvrr rein»in«. lis r.onUTtucnii are, 
ilWer 35, sulphur 1 J — A'lafmlh. It is one 
ot'thi! iiii»t frequent of the ore* of lilvpr. 
It occiin in mica sbic.clav-slatc.^rmywicke, 
uiilseidDincr ingnniie. It Ulbiind in Corn- 
wall. 

A. Haithg. Coloiirbliiish-blick. Inenists. 
Friable or solid. Dull. Fuebly IniniliTcenl. 
Streak shining, mcliillic. Soil« a little. 
F.asilj' franifible. Snclile. It h caiilt- fiited 
hv the How-pipe. It in i s<i1pbiin.-t i>f silver. 

43. MtmhtiM tihvr.gla»rf. roloiirbK- 
Iween iron-black and MnckisU lesd-i^ny. 
Ctvsliltizcil. I'limitite forin, a rhunibnid. 
SL-'coiidarj- figures; an cc]iiianpil9rHX'H<led 
jirjiim, an viguianpilar six-sided table, and 
a double six-sided pyranilil. Tlie tabular 
crystals often inlcnect each other, furminf^ 
^:ell«. IliK'ily splcmleni, andmulallic. Suit. 
Scclilc. F-asili- franffrble. Sp. Rr. 5.7 to fi.l. 
Itmellswitlitiifliculty. lis dinMiliientfc are 
silver G(>.5, sulphuric, aiilimnny 10, iron i, 
cbppcr and utienicO.S, earthy substances 
i.U. It nceiin in gncJHs, be. It i!> found in 
the dint rict of Fret licri<;. 

3. n'hitr nitvr.' CiiliMir vciy light lead- 
jijray. Mausive, ilisteminiiled, and ^vays as- 
sociated with lead-glance. Glistening and 
nietnllic. Fracture even. soft. ScL-riJe. 
IWily fmn^hlo. Kp. pr. S.3 to 5 6. Before 
the bio»-T)ipe itmcltsapd jMirtly erapimtes, 
U-at'in); a bead of impiirc silver, wivroiinitul 
liv a vellnw pn*dcr. Itscnmtitiients arc, 
Itn^ .ll,silTr93i.antimmiT31 S. 
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slate in the Hartz. See DoDECAiiitiaii. A» 

6. Jrnmifal nhitT. Colour on the freih 
surface, tin-white, which tamishea Kiayidk- 
black. Massive, anil reniform. Fncluic 
small-cnined uneven. Ilanler than antt- 
monialulviT, Streak shinini;, i'cctile, ind 
easily fran.^ible. ^P' f;r. 9.44. Befbreihe 
blnw-pipe the siitinidny and ancnic are to- 
latilizcd uith a ^rlic smell t while a glo- 
bule of silver remains, which is more or leu 
pure, lu conitilitents are, arsenic Jj, ins 
44.35, silver l'J.7S, aniinrany 4. It ^nenl- 
ly ocrnrs alonff with native arsenic. Itii 
found iu the Harlz. 

7. BUmuMtiUhirr. Colour pale Icad-grq:. 
Uisieniiiialed, and nrcly cnsiallized in ei- 
pillary crintalM. lilisteninjf and metallic 
Kof^. Sectilc, Easily frangible. Its caiutiu- 
enls are, bismuth J7, lead^:!, silver 1 J, inn 
4.j,ciipper(J.<), sulphur 163 — A'laftmk. It 
has been found iinly in (he Kriedtich-I hnt- 
lian Mine in the BUck Forest, in reins,ia 

f). Htthv-hlmih: 

4 1. fthintbtid-il Tub^Jilrn/te. 

a. tJaik ml lihfr. Cnlour between ea- 
cliineal.rcd, and dark Icail-giay. Massive, ia 
membraneii. and cryhlallizcd. Prim. fann,a 
rhomboid of 1U!)~ L'tf. r^ecnniiat^ fornu, ta 
etiiiiangnlar si i-side<l prism, variouslv tiua- 
caleil and acuinlnuleil; and an equianpibl 
double six-iiided pyramid, .splendent and 
ailamantine. Cleavage rlmmboldal. ^emi- 
tnn^parcnt. Streak cochineal- red. Harder 
than gypsum. Sectilc. P.asily fran^blc. f'f-' 
Cr. S.2 to 5.7. Hufore the blow-pipe, it fits: 
decrepitates then melia with a Mifflit eifeP' 
vcscence, leaving ■ g-lohule of silver. Ill 
cnn^rttiients arc, silver fM. rnilimonj 30-1^ 
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U ucciin in x coarse red graivte in Fin- to 5.8. Its constituents are, tellurium 44.75. 

Uml, and iii Masi^chuMitt's Bay, in North g^Id 26.75, lead 19.5, silver 8.5, sulphur 

America. 0.5," Kiajtruih. It occurs in veins in poi- 

2. Yttt'otituttilite. ("olours iron-black and phyr>' at Nayguj^, in TranN) Ivania. 
yellow isii-iiiuwn. Imbedded in anf^lar XX. — Tin Oiihs. 
fiiecc'9, and cristalh/cd in oblicjue tuur^ 1. Pyramidal tin or<r. 
bided and in sivsidtrd pmnis. Kcsinous, § 1. Vuiwiun tin crt^c, or lin-itotie. Coloiir 

niciallic lustre. Fracture conchuidal. O- blackish.bruwn. Massive, dissi-niinatcd, hut 

pac|uv. Scratches f^lasa. streak f;i-ay^:o. niuKt frequently crystallized. Primiti\e form, 

iuurvd. F.abiK truiij^ihlc. Sp. g-r. 3.4 to i 8ti. a double fuur-sided pyramid, in which the 

li decrepitates, but does not t'u»« with tlie angle:! are lo i^ MV and 67" 42'. Secondary 

blow -pipe. Its constituents are, oxide of hgi ires are, the primitive tni neat ed; a n^c- 

tantahini 57, yttria 2u.J5, lime 6. J5, oxide Uui^ilar fonr-sided prism, variously trun- 

of irun .1.5, oxide of uranium U.5, tungstic rated or acuminated, and twin crysial.s. 

acid 8.25. It occurs uloni^ with irailolinite in Splendent, and adamantine. Fracture un- 

abed of flesh -red feldspar in gneiss at \ tier- even. Fixini semi-transparent to opaque. 

by in Sweden. Streak gra\ish-wh)te. As hard as feldspar, 

•^{^ TPLLtRirM Oar.s sometimes a.s quai-tz. Family frangible. Sp. 

1. 'ihxiihvtina or H«/iTr trUwium, Tduur K^' ^:^ !«> ^ ^- ^;-t"rc the blow-pipe it dc- 
tin-^ 
redanguls 




iV™V'iI^ckerarFll^^^^^ hair-brown. In rolled and imitative shapes. 

and in Norway. Ohstenmg Opaque. Softer than common 

^ „ ! ., , ,, «. 1 I tinstone. Streak grav, inch ning to brown 

2. Pn^niahc hhicktrlhrnum. tolourhe- „^.,^,^, ^ ^^ ^^ ^ • ,^^ constituents are, 

twecn blackish lead-gray and iron-black. „xide of tin 91, oxide of iron 9.- r««a«r/in. 

Massive, in flakes, and crv.stalhzed. Primi- ,^ ^^^^^^ ^,„„j, ^j^,^ s.irram-tin. 

live figure, an obhqiie fmir-sided prism. ^^ T//i/.i/rirc*. Colour between stecl-grav 

Secondary forms are, an oblique lour-sided and brass-! e How. Massive and disseminat- 

table, a six-sided table, an eight-sided ^^.^| liiU'cning and metallic. Fracture un- 

table, and an acute double four-sidcd py. ^^^^^ Yields easiK to the knife. Hrittle. 

raniid. Splendent and metallic. Frag^ Sp.gr. 4. io. Not magnetic. Hefore the 

ments tabular. Harder than talc. Scctile. blow-pipe it exhale*, a sulphureous vapour, 

So.ls slightly. The thin leaves and tables ^nd melts easilv. its constituents arc, tin 

y 
only 

It !!» worked "for the irold it contains. It is " XxV.— Tit\xh m Ores. 

found at Na>g:ig, in irans) h ania. 1 i'riimtt!:v uninivm ore, or uphnie. 

,Z. rriKnuitic:,'olti f^lance. a. Common spht'ne. Colours, reddish, y el- 

^ 1. iiraphi^ jfoUi fclance, or tellurium, lowish, and redclihh-bruwn. Jt occurs' in 

rolour Meel-gwy. Massive, in leaves and gr.inular concretions, and cr>-stallized in the 

rn stalli/ed. •I'rimitivc form, an oblique following forms : .\ low vcr> oblicpie fou:- 

foiir-sidtd prism. Splendent, metalUc. sided prism, bevelled or truncated; abroad 

Cleavage prismatic. Fracture fine-grained six-sided prism ; a i-ectangular four-sided 





frohl .;0, silver lU. It occurs in porphyr>- in tU*. Sp. gr. ;>.4 to .i.ri. Hefore tlie blow- 

'Franikylvania. pip«' it is fusible w ith dilliculty into a brown- 

^ 2. VrltoTC^oltl fflancf, or uellov Irlluri- isii-hl.ick enamel, its constituents are, o\- 

;/*fi. Colour silver- white, iiic lining to brass- ide of titanium 46. silica :i'j, lime 16, wati*i- 

>ellow. Disseminated and cr)-stalli/.ed, in l.— k'uiproth. It occurs in the syenite of 

four-sided acicular prisms which are rare. Crifllc, and other hills in Ga 



prisms which are rare. Cnfllc, and other hills in Gailow.'iy ; in tho' 
i 
iSactiirt* stnall-grai 



splendent, ntetallic. Cleavage prismatic, syenite of Inveraray ; on the south side ni 

lined u»i*vrn Sn.fr '*T Lijvli N-i^ thr gfaiii*f of Abr-nl'-tii : '^.? 
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Arcndul, in Norway. 

b. fabatetl s/ihetir. Coloilr yellow. Mas- 
live, in Mmght la:iicllar cuTicreluins, and 
ciyAaUiicd u the invcuilinK'. Lustre sjik-ii- 
ileiH. ClcuTairi- (iouljle. Fi'actui'c ini|>cr- 
ftKt cunctioiuul. J ranuliicvnt. It occur* 
at La VoHJa, in Pioiliiiual, St. Uotlianl, and 

2. J'rinnalo-pmvBuJiit lifmiinm ore. 

a, RtMr. i.'.tt\i»a ixuldisli-brvvn. Moj- 
»vc and crystal II xud, I'rinutivc ligiiit^ a 
py»midof 117" J'aiidW48'. ttccoiidary 
foriDS are, a Vm^ rectangular four-aidid 
piismi four-sidvd ptiam: six-sided prisma 
aiid aeicitlar cnn^. Tile crjMaU arr oc- 
easionally curved. Splendent or {•liiteiiing. 
iitrcak bmwn. 'I'randucent. Ilardei' dian 
aputitc. Uritllc. Sp, gr. ^2SS.~jAiwrs. 
It is pure okiile of titanium, with a little ox- 
ide uf Iron. II occuta in the granite ot' 
Cainif^irin, the limeitone of Hannocli, and 
i)i lliu rockii of Ben Clue, vlicrc ii wai dis- 
covered by Dr. M'Cullocli, 

b. hcrinr, Culimr iron-black. In obtuse 
tilgidar {;rai<kS| and in rolled pieces, tiplen- 
dvnt aiid nietallic. Fracture coiichoidal- 
Ilanlcr tlian fckUpar. Opaque. Brittle. 
Sp. gr. 4.6. Ucfure the bluu.pipe it melis 
into abUiekiili-liniH-n coloured glus. which 
is iliglitly attRictL-d by the iiiagnet. Its 
cnntliluents are, o\ide uf tiianiiini 28, oxide 
ofiron?:^. — Klapratli; or oxiileof liiinium 
m, oxide of iron AK ii\ide of nranium 2— 
Thumnn. It (iCLiirs inilirddcd in i7nei«A>, 
nnd diiisemiiiati.-d in ;;r!uiite sand, aloni; witJi 
iron sand, in the bed of tlic river Don, in 
.\li«rdRr ONliirr . 

r. Miiiirhanitt Colour gniish-hlack. 



Ld i»niniid f^liiniiig. Fiacmli 
Cleavage ninefutd Tnntl.iCi.iT. 
Harder than HuuT s|>ar. Hrit It. ^p fi 
6 to 6-1. Its cuiii:I'.uent> arc, otide ■•' 
tungsten Gj. lime ol, silica i—StWt. 
oxide of tungsten 7S.15, lime lEt.>V, clii 
i.j6, oxide of iron l.'.!3,oudL'oI'man|r;in!;.i' 
V.7S.- Klapnth, It occurs al'.iig vith :::; 
atone and «'olthiin,inCornwalli iii&v.id'... 
ijaxony, tie. 

2. Itulfram 

J'nimiilie tnlfrarn. ColoiirbliA. Mi:- 
sive and crysLilliiL-d, Priniitlvc furmiii'. 
oblique foiir-sdi:d prism of ISO", SecuiiJ- 
ary furms arc ; thuobliiiuefuiir-afdedphtiii. 
bevelled, truncated or acuminated: uid i 
tain crystal, itliining'. Fracture uiitfitn. 
Opaque- Streak dark reddisli-brouii. Ilu- 
der than apatite. Urittle. Sp. p. 7.1 1o 
7.4. lis constituents are, tungftic acid 17, 
oxide of manganese fi.2J, ovidc of irtfl 
18.10, silica l.S—VauqmUB. tl iKCur^ in 
gneiss in tlic isliitid of Itona oft hi' llcbl^J.i. 
and in Cornwall. 

WIIL-Uainlcx Oi:e<>. 

o. Friablt. Colour lemon-yellow. Ivt 
curs as a coaling on ]>itch ore. It is cnni- 
poscd of dull, weakly cohering paiticlci. h 
feels meagre. 

ft. Indtiratnt. Colour alTav-ycllnw. Hai 
sivc and superimposed. tilinimeiinf. 
Opaque. Sufi. Sp. gr. .".15. The rrl- 
low varieties arc pure uiide of uraruuiB. 
Tlie bruwnid) and reddish contain a little 
iron. It ii found in IJohemiaand Saxnii. 

2. JitiliririNit uranium, or filch orr. Co- 
lour jirreenish -black. MauiT'e, renifomaal 
in ilialinct concretions. Shining. Hurdnts 
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WIV. — WiiDixim Oiii4. yellowish -brown. Sn. gr. 4.1G65. Ttscoiir 

It'uotUin pyiu-o, rnloiir dirk tin-wliite. stitiicnt!t:irc oxide ot zinc 5J, iron 13, anen« 

Fn \('»i<:ul.ir ni:it>ivi* ]}tjrtion<i. I.iintre »!iin- ic 3, siiipijiir Jo, water 4. I'lie black 

in^aii.l nu'ijllic. Krui-tiire luitrven. 0|}a<|iic. bli lulc tioni Nuvgu}^, bobidcs zinc, in ii, and 

Harder ihuii t!iior, but softer tli:in apHiitf. inun^aiicsv. roiitiiiiH a purtiun of atiritcnnia 

bri'.tlc. >\i. f^r. 5.r.'J. It roMt:iins 'Jj per sdvcr. It ticnirs in veins in gneiss, in .>wc- 

cciit of wo,l.tiinini, coiii!»incil wiili siilpliur, den, >a\onv, i^;c. 

iirscnic, irnn, and nicki-l. It i.isu:d tu occur /. - » t» .- »\. - 

.... ' . . ,, ^'^ Or Tint A^ALVtiis Axn KKniTTiox OF Orvs. 

^<^\ — /.i^r ()Mr4 ' ^^y const dtnig" the table of metMhc prcci- 

i. i<ul :i',r, or iv./ 9 n,l- nf -jnc. Colo-ir pj^!"'^*. »»'• «<«"»> injf ihv peculiar habitudes 

blijod-rcd. Mj»mvc. d..viii.n:i v.l. Ontlic «»Uht.- individual metals and cart lis, the reaclcr 

fresh fracttin-, Hl.iniii.^ Chava.-o siii^-U-. niay anpiire a knowledji-c ot the methods of 

Vractnrt: < oMrl.cid-d. rra.i!*li,cent on the separutniK them from one another, and dc 

i-.l^cs. r.a>..;\ >rr:irelM-db\ the knife. »ri«. Hrrinining the proportion ot each. 'I hcli- 

lie. Sirc:ikbi,MM,isl..veiow. Sp. p". 6.22, n"»»o< t>»*^ present work permit me to ofter 

It i* suhihle in the nniund acids. Its ciui- nierely a sliort account ot the best modes of 

•i-.iiacnti are, xi iic 76. Mx^ L-en l(i. oxides .if ^nalyxing a hw of the principal ores on the 

inan^Mnesc and iron 8.— yi.-i/*,-. it has been »»"'*•> «=»'«, and of rcducmjf them on tbc 

found in New .leracv, Nortli America. lar^e. 

'2. ZincMnuh, ' 1. AyiMO^T. 

IMtcahtdnJ zi'ir hlrmh-, >■ -^''''f* antimmv was skihuUy cxamm- 

n. 1V//0U.. Wax-vellou, and ncvcnil other ed by K la proth, the father of accurate ana- 

coloura, inclining 'to prten. Massive, dis- l.v»'.». as toliows On lUU pniini of the pnl- 

seminatcd, and cr}stalhzed in octohedrons, vrri zed mineral, he poured itronjf nitric 

rhoin:>.>i(Ul dodecaliedrons, and twin cr\s. x-'***' ^*"^'», attacked it with vehemence, 

tals. Splendent and adamantine. Cleavage converting it into an oxide ; which being 

aodccalicdral, or si vfuld. Translucent. Uc- precipitable by u;ater, he ddiited the solu- 

fwcu suiglc. htreak >ellowi»h.grav. Har- ti"» «»>»* <>'* »»qu"Ua"d then filtered. The 

dcr than calcareous spar. Hrittle. " Sp.gr. clear licpi id was treated with muriatic acid, 

4. io4.2. It becomes phosphorescent bv ^*»'«^^> threw down the silver present, in 

friciion. Its constituent* arc, zinc 64, snl- <{>« »^<« of muriate, equivalent to 1 grainoi 

phur JO, iniii 5, auoric acid 4, sihcck 1. water the precious metu . Frussiatc of potash 

6. 'Brpnuwn. It occurs in veins, associ- ^T? «ndicated i u\ a gram of iron. The 

aicd with galena. It is found at Clifton oxide of antimony u as now dissolved in mu* 

mine, near Tyndrum, in Perthshire, also in «*V^ *^"*' - «>hition diluted with water, 

>iinUhire. Fine specimens are found in awl a piece ot zinc being int induced, pre- 

Bii'ieiiua cipitated 9S grains of metallic antimo- 

/. iiro'^n zinc bienfi^. »>■ "c'^^** the Uhj grains of native an- 

§1. FnUut.J. Colour reddish-brown, timony frnni And reasberg, consisted of 
JM:lS^ive. .lisseiiiinaletl, and cr> stallizetl, in a motalhc antimony, - 98 

rliomhoifl.d d.»ilec:diedron, ano«tohedroii,a .hiIvit, ... 1 

tetrahedrcn, ai.d acirular crystals. Lustre "'""» ' " " 0-*^^ 

between pearly aiul u.l.'imintine. Cleavage 99.25 

Mixtoltl <»r te^Hiilur. Translucent, Streak Dr. Tlmmson has committed a curious 

1 ell"wi!»h.brnwn. Sp. gr. 4.048. Its cnn- niintake in describing this analvsis. lie says, 

MitucnN are, zinc 5«.S, sulphur '2X5, inui «< wuvn the acid emitted no hmgcr any 

8.4, sihcr* r.O.— />'". Th"m*^m. It orcurs in nitrous ga-s the mixture was dihiU-d with 

veins and bed-J. in priniitire and tran<iti«>n ^^ :^ij.r, and thrown upon a filter. The aoht- 

rtyc.k'i. It is fonn I in tlie Clifton lead niino, ,.„„ ,,.,„ //„.„ tn-atcii wiM nitntfe of niver. 

near Tyndnini: at Cumberheatlin Lanaik. -jhe j>reripitate vielded bv reduction, I 

shire; at l.raflhills; and in all the lead prain tit'sdvrr."—***^ stem, 5th edition, iii. p. 

mines in Kngland Rnt\ Wales. ftja. ||o\v 1 grain of sdver was obtained by 

^ J. Fih-.iV'. Col.i.ir dark red lish.'»r,iv.n. trrati.ig tlie sohilion with nitrate of silver. 

Massive, renif.iim, and in radiated roncn*- \i \^ f^nt for me to di\ine. 
tii»iis. (iliHieninir, ii.c.liiiing t«» pe:irl\ . i»- -J. t'l^fWK i^d trntinunnat ore. Klaproth 

n-iipie. Its cou-ititMcnts are, zine 62, iitm .\ ai^.-t'^tid hH) grains u ith muriatic acid, mix*, 

l-ad 5, ar-itsiir I. •i.Jpliur .M, alumin:i -N^.u- ^.^ sx'i'.U a tew drops of nitniiis, in a long- 

t- r V. It Of. ir-. i:i IliifM iiit> c opper mine rKckrdmmrass. 'I here was agrav residuum 

m t'ornA:ilI. of 13 j.|.i,iis of Huljiluir. " Tlie antimony 

f. H'tJtK r.'r /V'//,V, i'niour ?)et\iii*n CfMritfiincd in ihc solutimi was precipitated in 

gra\ is!i :tnd vi jxcthjaek. Massive, dis^'.'ifi- the state nf aw li.te oxide, by diluting it witil 

ni't'd. a!td rr\s:-.Mt/eil in the same fignrf'« v:i*cr, ainl the ?»rii:ill portion of the metal 
a« lirt'.vn ido.i !i . Sdiniiig, adamantine, s*. i (I rein*iiniii^ iii that Huid, was afterwards 
Oita')-'(-. The hliiii.Uretl variety is transhi- eii:''rely throivu duwn b} means of potash, 
cent «>'i 'In* e«l^'--5 3r.<! airr**"* Sf-'*Rk diirk 'I "hi- <ixidi* Oinv, ;)iocnrod wot redissolved in 
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niiii'iatic aciJ, the solulion diluted witlt lix 
times iU quuntity i)f water, ami once mure 
cuml>'ined orilli such* iiropiirtioii of the tunic 
KOlvcnl, 11 wn necuKarv in order tn rcdin- 
«)l%c rniin-li thui portliin oTihe uxiile nliicli 
the ull'uw:il vraicr bid precipitated AlU-r 
the dibite Kiditifni haiL in liiiii niinner.iiKaiii 
been rendeml clear, iu inpudivnt iinlini(iiiy 
woa TcpriMhlced as metallie ■iitiin<im , b) iui- 
mcniiiif poliilicd iron in llic licpior. it 
weiglicd, when collected, ediilcfirated, imt 
dried, Srj KTUiu." — AVu/irarA*i .imiliViral 
Kaan, vol. ii.p- 14.!. Eajl'iih Traialalim. 
From the above remit, aiidTliciiuril'siilatc- 
ment of ilie cuiisiitiition of ihu oiidi-, KUip- 
rntb inferred, tliut the miner.-il consisted of, 
MeUl1icaiitin>on(, 675 
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rapniuiate oT potaih, the inm. On the fint 
prucipiutc obiaiiicil \iy nffuiiun of wwcr, il 
iniirialic acid l>e digested, the oxide of antW 
inoiiy will lie tuken tip, ami niaj ht rpcinrr 
(■■I in the nielallic ilute, by innm-nin); a 



ill the 



Sujphuri 



JU.7 



It is painful to be oblij^cil again to point 
out a Terr »bsunl error in Ur Tliumson's 
account of this analysis. He says. " The 
solution was iLliitedwiih water. 1'be nholc 

Erccipitated in the slsilc of a white povdcri 
>r potash tlirew nothing; from the liquid." 
Il it hard to say whether tbc matter or ci- 
presiionbu here more ramarkablc. PmiuA 
did Ihrmt timftluKK fnm Ihr liipiidi and 
mutt ilii so. brcausi- u\idc tifantimony ixiio- 
luble inincxecisuf miiritilicacidion which 
liict, indeed, this and the preceding anah ais 
are founded. 

3. **SuIphuTet of antimony is t« be treated 
with nilro-niiiriatic acid. I'lic sulphur and 
the mnriate of silver (if any wlver be prc- 
srntl u ill remain. V ater precipitates the 
sulphuric aci.l the lend; aiulam- 



/rfiJifhftthe sulphur may li« heiiarated hwii 
the sulphuc iif kad by usIiilalMin. 

Metallic antimony- isliesl nlitunrd (turn 
tlic Biilphuret. hi lEpiiiin); i>, after earefiil 
ustiilation. with half iU wci)rht of crude 

tartar. Tliemelulwill he fu I at lliehu- 

tom (H'tlie cnieiblv. Or ilie uktidMeiUiifU 
miied with oil, liit. aiidptinDd<''lcharciiiil.H 
to be ignited till dnipi irtthc nwlid he|[ii la 
apiwiiri and nitre eipial tu l-lciih uf tlie 
weit^it oftlicoxiile istbcn to be fgtadmUy 
ii^ectt-d. Or we tVirm the martial rvsidiiiuf 
antimony (antimotiy containing a litile inm 
and sulphur), by aildiiiK' Il ounces of the 
Milphuret to six uuncei of iron nails i|pul<^ 
to whiteness in a crucible. Ubentlie whole 
arc iiifiuiiiin.iiiieet gradiiulh lwoounct'«Bf 
pulrerifed nili'e ; then cover the cucible. 
and urge the heat for a little. >v\vn « 
eijrh I ounces of the rejcuhis will be tiHods: 
llie holtcini. Ily npeaiinR iht^ fii-unn. and 
proJiTiion iif nitre, two or. three times, the 
rcifiilus mil l)c broiiglit nearer tu the state 
of pure nielul 

III what follows, I sh.ill confine myself In 
the detail of a few ingeninui and exact aiu. 



K^aininnlion in tlic humid way of tlif 
hismirhir.sihrr ore from Schaiipl>ach, in 
the niark Forest, in Siiuhia. 
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ijortmri of it was thus redissolvcil, and left three ounces of muriatic acid, in a beat of 

pure horn-siK-i-r behind; which, upon carcftd ebullition; and the process was repeated 

rollection, and desiccation in a brisk heat, once more wiih 1^ ounce of the same aci(!. 

wcijfhed 4r» grains. Tluis the portion of These solutions by nu-aits of evaponition, 

pure mIv«t is drterminod at 34 J grains. yielded till the end, muriate of lead \i\ i«nder 

( f/. ) 'I lie nitric acid that had been alfused spicuUr, and likewi.se in hni:ul striated crys- 




gethcrr6i jfraius. In or<lcr to ascertain the thr whole cpianlity of this sulphate, includ- 
jiroporiion of rc}fuline bismuth in this ore, inj; tlic 19 f^rains mentioned at («0. amounl- 
lic dissolved 1 Uu grains of bismuth in nitric ed to 108 gi-ains; for whicli, according to 
acid : and after having concentrated the so- comparative experiments, 76 grains of regii- 
lution by e\apf»raiion, lie pound it into a line lead must be put in the computation. 
large quantit\ of water. When, of the pro- (k\) That portion of the ore examined, 
ciiiitate thus prfMhicinU nothing nit>rtr wouUl wliich still reiiiumed after all the constituent 
fall dow n, on adding more water he collect- parts before mentioned had lieen discovered, 
ed it, .:n the filter, washed it, and s(i(1'en*d consisted merely of ihv trt-ut/ t/mirtzote ma- 
ll to dry perfectly in the air. It then weigh- tn.r .- the weight of which, in the ignited 
ed 88 grains. To the water uhirh bail been slate, amounted to 70 grains. 
heparatf'd from it, nniriatic acid wxs added I herefore, these .500 grains of bismuthic 
by drop* ; whereby a new prcripitaie ensii- kilver ore were decomposed into 
ed, weighing 32 grains, afti-r edulcoratioii Exc. of mat. 
and dr. nig. I,cad, (/) 76.00 33.00 

A», by the result of this comparative ex- K:snuith, (J) 63:20 27.00 

penmeiit. lUO grains of bismuth have, upon Silver, (c) 34.30 15.00 

the Mhole,fi\en 1'2J gr:iiii>iof nxitle, it fol- Iron, (/) 10 00 4.30 

lnw» thai t!ic 763 grains of oxide (i/). ob- Copper, (r) J.OO 0.90 

tained fmin 3uo gmins of this ore, contain Sulphur, (A) 37.50 16.30 

62] grains of metallic bismuth. Wuart/.os<r matrix, (/. > 70.<)0 

(i») I he remainder of the tluiil was fur- 

ther reduced by evaporation ; and in this !292.'20 96.5 

proceis. ini>i-iate of lead sepanaed from it in Ck .hialuHtM o/Tkhitk fiii Vaugueiin : — 

de||pate broad striated rr%riials. This liquor The sperimeii w:is of a slight rose colour ; 

was then combined with such a quantity of and Hiiilicicntly harti to scratch glass. Sp. 

sulphuric aciil, as \t as n-tjuisite to redissolvc gr 4.53. Streak gi-a\ ish. Ii reddened with 

those crystals, and a st^condtinie evaporated calcination, losing 1~ per cent, 

to a consistence of fiap. The precipitate (n ) 100 grains of lYiis mineral, in fine 

which thence ensued, w.is sulphate (»t lead, powder, \iiere mixed with ten times their 

weighing 19 grains, whm duly collected, weight of nitroniuiiatic arid, and subjected 

xv.isht'd and dried. to ebullitiuii fur an hour; the mixture being 

( /. ) What still remained of the solution, ililuted with water, and tilterid, left on the 

after it b having been freed from the lead be- fdter a brown dust, whieh was dried and 

fore f itntainedin it, wassiiturated witlicaus. fused with caustic potash. The mixture 

fir amnioitia added in excess, in this way, being diluted with water, and then dissolved 

a br'>un ferruginous pn*ci[}itate was pro- in muriatic acid, evapfi rated to dr)iie^ and 

iliice<I; whidi was r.ipiilly attracted by the redissoUed in water, h ft a powder which, 

mai^net, and weighed 14 grains, when, after when collected on a filter, wxshed and cal- 

previ<»us liesieration, it hail been moistened cined, weighed 17 parts; it was pure silc.^, 

with hns< id oil, and well ignited. For the^c still slightly coloured yellow, 

xve must reckon lu grains of metallic iron. (/>•) The nitro-inuriatic solution bein^ 

( ;•- ) The litpior which had been supei^ evaporated to dryness, and its residuum 

^atiira'.ed with aniinonia. and which, by its ledissolved in water, left about one part of 

blue coh)ur. shi-wed that it held copper in silex, coloured by a little oxide of cerium, 

solution, was satiirate<l to excess with sul- (c) The same solution, freed from .si lex, 

phurir aciil. On iinuiersing then a piece of and united to llie washings of the silex, was 

poli-thed inm into it, two grains oi luftfH'r decomposed by amnionia; the oxide of ce- 

uere dcpositril. rium ami the oxide of iiiui, precipitated by 

('<.) The gray n'siilue of the ore, that was this means, «ere separated from the liquid 
I' 'ft behind by tb<- nitric acid (a), weighed by filtration. The oxalic acid added to this 
17K grains, lint when its sulphureous part liquid, formed a precipitate, which, b) cal- 
lud been deftagrateil, in a cnicible gently cination, gave two parts of lime. 
Iieated.it weighed oidy llOA grains. This ((/.) The metallic oxides united and cal- 
determines the portion of sulphur at 37} cined, weighed 70 parts; they had a beau- 
grains, tiful reddish-brown colour. To separate the 

( I.) These 140} grains were digested wjtli iron from the cerium, the whole was dis- 
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piiril lij ! 

hriiifr wniiiLiI till it coi 

fiiivig^ n1t«. tlien (Irinl wiil coIc'iik-'I, jpt q 

fi7|iiiiiii (iroxidu of cerium. 

((■) Tlie wMlt rmfli the waidiing (if llir 
tannic oT ccriirm, heiiijr iiniii-it >nil niixcil 
with hydruiiiliihiiTut (ifpntuli, ga\e a piv- 
cl|iit:>tc which bcctmv btvck in the >ir. It 
v.»t oxide oTimn, the wei|;ht ufwliieli, af- 
ter calcln.ition, was Inopans. 

Thut. 1<X> pull of cirite fiirnitiltca by 
tliii alialysii, 

Silieu. (a) (ft) ir 

Lime. CO 3 

Oiiifc.>riroii.(«0 2 

ilviiirofctriiim, (0 



uliiuli ihtnr ». ..1 »:.> ],'»diiallv aUriid." A 
violent art. [Ill llii'ii tiiuk plkce, and llie 
hlack coldiir irf ilic iiiiuilvivil ore npidlf 
diaappi-arc'l. IVhile tin: fliiM nan yvl but, 
it wai piiurvi] npun a filter i ami the Kiiiliit 
vanonee ilmn; ilirexli'd wiTlifitu auncciuf 
nmrialic acUI, ami Ilif u libic filiered. lu ■ 
■hortttme aciciilarcniilalii wen: depta'ilnl 
in the xuliition, h liieli « lu vl-IIuw, hhI bho 
wiw oil llio niteriit^ paiH-r. 'Iheie c^^uiti 
ucn; corrtiii) wttli boilinii: hot vUer.liB 
they were all d)kw>tv«<l) atter wliichMlf 
the ((iiaKxnK pnHion of tile lUMrii IM 
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4. Cn^pKit Okis. AnaUkis (•! Sllierlaii 
malacliite, bv Klapmlli. — 

(n ) UK) linJM nf iii:i]ar!ii;i- rciliind tn 
powilephy Iritiiralirin. wiTt' ilissr.ln-il in iii- 
ttic Bcidi u'Stch wan I'llrc'i'il ^villlurll leni'- 

infT '"* tTtidiie. The luil. 1 IihiI a liriKhl 

blue colour 1 and wis Ktliim'ed tu exacsa 
with am;niinlaj but ttie precipitate |irn- 
(Iiii-cd was entin-lv and willioiit tardine*^ 
rolikK'il' cd bv lli'p exeeu 'if the utk»Ti. 
Th)> sheni'd tlial tliu iiiahrhilc lirru o\- 
anutied wu perfectly fix'i; from iriin, utid 



-iElit 
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(ft ) |[e cciuibiiied 1'N) em-ni of iritiiratol 
nidlachitc, wiib a n.Fiii-li'iit r[<iaiitity <>i' mi!- 
pliuric acid, ijievioiihlj ililiiti-'l »i.!i five 
pari* ol'waier, aiiil arciinleli wcifr'ied to- 
K-ber wiib ibi- irssel. AfliT tlie niala- 



_ (tfaiBi. 
imnieii on h iiiiiiii-rately heuterl caleininf 
tvtt, it b'fl .)!. jTRiiiiA nf blarkitb K'wblMl^ 
nlileh u:i4illvuj]i('il in iniiriatir ■cttltad 
ailduil to (be f<>n']^iii^v>1iiiiDn. Hence tbe 
qiiRiility (if aidphiir wai 14 Rrainii. 

(r.) ilat por'inn of the lAtrit which 
C(Htusli'dotiihi'e|;rain>or(p:ail>. welfcbtd 
inthcitn- mate 4*-i} jfniiix. 'llii* brinj 
mixed with fimr tinick iti i(iiii>iity of cw- 
bonati'ol'iHi^a'J), wasmirlted tovirri&rtiui. 
<in bTvakin;* llie crucible, a few ctobuln iif 
silver wen- fffliwl disp<rMil! ^(l:ii b, Itnw- 
ever, coiihl licit he well «-.il|.Tie.l. ||nl t^ 

M:<|iiel,ilr<'«idieil.t'r.:il ibi.-^i/i-r mat len- 
tiniateit at 2^ RTa:ns. W liciirc, siiicr :n tlie 

present c..-.-, it wns ii> 1I ,■ >!air nf miirirt'. 




ORE ORE 

of saturation. This ovirle, « ashed md ounce of charcoal ; and for the splinty bhie 

. g^ve ill the balance 178 grains which ore also a itimilar mixture. From both ol 

ftpond to 148 chains of rcgiilinc teihi- these mixtures, he obtained the richest »ori 

of crude iron. The kidney ore will admit of 

) For the purpose of asccrtainini^ the a <liminution of chulk, and a small addition 

»rtioii of fifold, he now reduced the flu- of {{'lass. One pound avoiitiupoin of this %^ 

»m which the tellurium had been se- riety will be accurately a^Mix ed by the ad* 

.-d, by distillinf^ off the spirit of wine dition of 5 ounces chalk. 1 ounce ^Iass,and 

■ctort; diluted a^ain the concentrated j of an ounce of charcoal. The sume pro- 

on with wat«r; and histly, dro>ped portion of mixtures will also accuntely re- 

t a nitric solution uf nicrcur}*, ]>repared duce the small pieces of this ore, commonly 

ut the asiii?»tancc of heat : adding; this of a soft greasy consistence, mixed witL 

c, until no brown prrcipitite any Ion- small fragments of tlie liematites and the 

ppeared, and till the white precipitate kidney, and will give out the iron which 

t succeeded the brown, no viore tlicy contain, supercarburettcd. A mixture 

yd its own colour. Afier this the mix- of this soft ore, with kidney, ii preferred to 

AM placed in a warm temperatunr. the richer variety, at the iron manufactories. 

e the white precipitate, which was The Lancashire ore constiKts chiefly of tins 

X t> the nitrated mercury added i:iex- compound, and the pr>orer in iron has al- 

again gradually disappeared. The wa\s adecideil p;'eferencc given it, at the 

n precipitate, which fell to the boltnm bla.st -furnace. The Kibaorc may be reduced 

eavy [lowdur, was the gold sough*, for. into smo(»th carburettcd iron, by exposing 

1 collected and fu%e>d witit nitrate of to a melting heat 2 ounces of it mixed with 

li. it g-.ivc' a bead of pun; gold, weigh- 'J ounces of chalk, lA ounce bottle-glas^ 

13 grains. and } ounce of charcoul. To the Islay iron 

} VUv litpior was now saturated with ore, and the Norwegian, Danish, and Swe- 

natv of soda, in a boiling heat. A co- dish, Mr. Mushet adds, for ever}' poumU 7 

bluish .tcray prcci[>it&te ensued, wtiich ounces of dried chalk, 3 of bottle-glaas, and 

d Muck brown b\ iguitum. Digested 1 of charcoal, lly carburetted iron is meant 

muriatic acid, it di'*.solvcd again dear- cast-iron. 

d gave o-.it oxygenated nuiriatic acid I shall now give an outline of Mr. flat- 
ly combining thio solution \^ith liinid chett's much admired analysis of the mag- 
nate of ununonta to a considerable de- netical pyrites. 

of su|ftersatn ration, a grayish- white (a.) 100 grains reduced to a fine powdcr« 

litate wa^priKluced; which, collected, were digested with two ounces of muriatic 

-<1, and dried, weighed 9J graiiLs, and acid, in a ghiss matrxss placed in a sand-bath. 

d to t>i: a somewhat iroh shot, carbo- A stn)ng ef1er\'c!icence ensued, occasioned 

oxidr ot' niaiig^ni*>e. b\' the production of sulphuretted hydrogen 

I I'lic :4rn:nouiaral lixivium (jc) ap- gas; and a pale yellowish-green solution 

kl ot':i liitu- eidour. After beinjc nupcr- was formed. The residuum was then again 

ed with jiulphuric acid, by whic k it digested with two parts of muriatic acid, 

;':iin icmlored colourless, a 4mall nutc mixerl with om; of nitric acid: and a ciuan- 

lislu'd irt)n w»*i introiluced, and *hc tity of pure Huli)hur was obtained, wuich, 

put Ml a warm pluci*. The iron oe- bvlng dried, weighed 14 grains. 

gnihiall) Coated w'liii copper, ihc (/«.) I'lie arid in which the residuum had 

it of wliicli at'ier dvyin.^ ^''"^^ ^'V gra.11.4. been iligested, was added to the first muri* 

.'refnre the l<v>Ai grains Kxclu>ive f4 the auv. soluti<m ; some nitric acid was also pour* 

Jeeunipo^ed into n»:tui\ oiquirt/. ,.,i 'm to promote the oxidizement of the 

:«iiil nwiigirfci- iron, and thereby to facilitate the preeipita- 

"'' *"'**» tion of it I»y ammonia, which wasaclded after 

CO ?43.0 54.0 the liquor li:.d been bdili'd for a considcra- 

riiiii, (.) 14H.0 oJ.J i,ie time. The precipitate thus obtained 

(./") •ll-^ y^ ^san boiled with hxivium <if potash; it was 

• («'^ -"5 0,.j thi:n edulroraled, dried. Uiade red-hot with 

-••■(M ^'^ 1 • » v.iix in a co\cr<d pon*elain crucible, and 

'"'• i''^ ^•*'* ^'-^ cnmpletel\ taken up by :i maj^net, and being 

of m.uiganesc, ( •;) 92 ii weighed. 'anuuintrtl to' SO grains. 

f*{''^ ^'^'^ liJ'J.'J ;'-.) The hxiviuui of potash wa<« examined 

9SJ.'J b> muriate of ammonia, but no alumina wa$ 

Loss ll.O oiitained. 

iuoo.O (li.) To the fdlered liquor, from which tbc 

!Ko:r flar.s art? ustially analyzeil by fu- iron ha<l been precipitated by ammonia, mu- 

)n thi.<i subject, there is a valuable es- riatc of baryles was added, until it ceased to 

- Mr. Mu^het, in the 4th Tolume of pnxhice any precipitate; this was then di- 

liil. Ma!:r*izine. In the hematites iron gestcd with some very dilute muriatic acid i 

ir 1 poiiud avoinhipois be commonly was collected, washed, and after exposure 

. 6 ounces dried chalk, atid i uf an to alowrred heat,forafcwiiiinutcainaoru- 



.-ibie oi plaliniim. wciglicil t.ii |:i'»ins. 
UiL-n-liirutlifqiianlilyufwIplmr content 
itiiii kiilgjiitiric acul lii- the juvctiUii^ i-|u:r 
i::iled III har>tL->, l>c ruliTi 



U'1-.t u. 



.nim^r ,„ ,1k. „ 



iMrMcs '.tiililcniiluiuMi'Ii J'.'.-i uI'Miliiliiir, 
( J] ; Ui . \t iilluitiin*. iCttfS : f.„ tli:il with llie 
u.:d:tluii<>l'.li<:Ui;niiiur>r>.'''.'wlv<>t<ljliiL'<l 
;n iiiil>»Uiir>-, the Uilal iiiiaiKlu »ill umuuiit 
10 .ki.i. {So). 

(n.) MmvuviT. rrnrn wh;kt hav Seen xlu'vil, 
it u,'t|irdr9i| iluit llio iniii wliichutiiiiliUiiicil 
in il>e lunii iil' bliul; oxi.k', WciKlnil »:> 
. iind hv iul.l.ii,; -.lii^c 
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1 liik was cviiWnilt 
tu till' oxi(ti/(.int-iil (jt'iliir in>n, vliich in llii 
in^icn<^'i«al|iir^tiisv!kiKiiti|iiiU-('ri(!riiK'iir1^ 
ill 'v iiiLialfic »t»te ; )i<it ht tiit (■iiinfUiii: 
«>' (111 4niihKu, tiiu re ci-iiril lliik ailililii>n 
1'Ik' nu! I)' ..iiTii} <.!' irun nitibi i>ii liiiH ac 
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7. I.Ktn «>Rt. AnalviU of \e]\aw Im 
ore Iniin WuiiJiicklK-uit,' bj Klapriilli :— 

fa) I'piHi I'lll (rain* of ihii ore fiarli 
li'vi^;ili-il, <ltltilc iiilric arid wat poiiml inJ 
iieated. 'I'lii:> <ILs^<lvril, aii>l nnlv a fcv in- 
diniuleralile AdrkKtir:!' fdthr acliouottlie 
Milrciit. Ilic (i)iii(-ri cnbii.rk-M hoIiiIk.h. 
wlun iTTftccI nilli n.-iair nrKilwr. Kwr l-l 

full , l.ilj t.ri'alni dn- niiirimic acid. ' 

(d ) siil|i|]uric arid Witt tlicti nmrnlnji* 
till' suliiliiiii. It prccipituled <lii: Icid con. 
taincd ill tliiiiltiiiil in till- stale (ifuilt^t; 
which liHvin)- HiifTvrcd a ml lu'tt, weiglxd 
lutij irrainii : liir nliich HU gtvnt of oiidc 
uf Itaij niiiKt lieallimtil. 

(r.) Tlio ciCfMiiI'Milpliiiric acid brinf; m- 
paraiGilhy mi-ai>s ol' iiitrtui- nf ban>te«.a!i'' 
liii>nia wai aiMi'iI tn tlic vnlimlion of tlic 
iillrii-aci'l, ami Iltr [iliiMpliuiir ar,d waiilirn 
lliruuii iliiwn Willi »rt'l>lc iif Iv^id. Frmn 
!<'ij,'T:iiiis(it'|ili'ispliiitr(ifl('id ihitiulitainfil 
■ l."* ffiaiiw of pliiii|ilioric acid » 



l.ai 



<i llir . 



ted IP nitric acid, until ilii-iKilpliiir n-uicii- 
tin-iv coii« irtcil into niiliiliiinc acid. To the 
liqi:iirwbir)irfmaiiu.-dani:i'tlic«L-|nrsii(ini>l' 
Uii-iTonbyaiiiinoiiia, niiiTiati-orbar}'tt.'iiu-aH 
added, an buffire, and fiirmcd a procipiiatu 
wliich winKhrd J4S iriaiiis. Now lliciic, bv 
rr. \V<illa»tiiii'i scali-, are t'liuituti-nt to 
licarlv J.;.i (rf'Milplinr. Iltiict- it wo>M ap. 

--- -'--antii^ ,uipii ■ ■■ ■ ■ ' ■ 



IlK' rL-SKMan pai 
nMliiii^Ciiion-.iVlh.' 
niiiitTal, fxccplinir 
Col^L'tjUL-nllt 1(U i; 



1 nfltir Riiiil eontuntJ 
rinHliliirnt parts cf the 
1 sliijlit trace of ina. 
'. were retutvul into— 
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ORE ORE 

I) produced from the filtered tolutiun a 9. Analysis of Tim Oass by Klaproth >- 

blue precipitate of iron ; and after tliis 1. I'lnntonc. 

parated, 1^ )^nu lis of alumina were ob- (a.) 100 f^rains of tinstone from Alter- 

1 frum it l>\ moans of (mkU. I'licreforc noii, in Cornwall, previouflly ground to a 

ictinf^ the siliceous and ar^^illaceous subtle powder, u ere mixed in a silver vcs- 

I, the puilifwiof iron attractible b} the srI, wiiji a lixivium c<»ntainin}; 60(J grains of 

et amounted to 7^ grains. caustic potash. 'Hi is mixture was «>\upora« 

'1 o the solution, which bad been be- \r^ to drwuss in a sand heut, and ih;. n nio- 

ipersat united with pure auunonia, and deratelv ignitfd for half an hour. U l<cii the 

iteil a sappbire-bhic ctiluur, sulphuric gr:iy-w(ilte mass, thus obtamrd haa been 

ratt now aildcd to excevi. A nolished softeni'd while \et warm with hoiiing wa- 

of iron was then immersed into the trr, it left on the filter 11 grains ot an uit- 

frfim which it precipitated 69 gniiis flisNolvod residue. 

)per. (A.) These 11 grains, again ignited w'th 
) Ihe above gravisli-vellow reslduiim ^ times their weight of caustic potash, and 
as now to be c'xamiiicd. It was di- dissolved in boihug water, leti now only 1* 
il with six times its (piaiitity of muriatic Kru\ns of a fine > ellowibh-gray powder be- 
in a beat of ehullitiun. \\ hen filtered, ^•"^'• 

•sidue which was left on the paper, be- (*■•) The alkaline solution, (a and A), 

rst washed with muriatic acid, then **"C*» was in some de^free colourlfss. u»s 

a little alcohol, and lastly dried, was s:»»"rated with miiri.itic arid. A br Ihan*. 

to weigh 105 ^ grains. white lender oxi<le cf tin w as ihrou n dciwn 




.... I .. .. ... 1 vitreous histrc. 

•> to be murute ot SI ver, weicrhinir i /j >•¥•!.• • ■*-— i -....r.^i.. ^^...i... 

'.. . , .., c . L ■ (rf.) This precipitate being finelv powder- 
rain. \ larjre qiiantitv of water bcmir i -^ r i i . i • _ '• .• «• i 
J- . ?i ^ \ T' ' " ed, soon dissohed entirely in muriatic acMl, 

loured into the solution, a copious pre- '• .^ i u.. . .i^ i «' i^. .i i,.... 

, ■, , ... ... ,' . *. assisted hv a i^entle heat. Into the colour- 

ic s,il«.. .a. « CK imir Ulcr dM.cct.on ^^,^ ,„, jj ^ •„ ,^. ,,.,,„ .,i ^j,,, f^^ n 

nms. It prov.a by evorj- tct to be ,„ ., ,,,. 1^.,,,, ,,j. ^ ^^j^^ „,. ^;„^ 

of antimon\, ftir which, .is was tound ,.. , /, _ • i r*- .u i ^ i — i .».k^^.i 

■ . . •- r ami the oxide of tin, thus reduced, Lrathereil 

imnarativo experiments * •> grains of i •• • i i.. .^ i i-* .. i— •^-. ,.r« 

. ' . . I II I ai"ound It, III delica'e dendntic laminx. of a 

ine antimony must be -dlowed. . . ,,. . . .,.• . . ^ ii^^4„.i 

metallic lustier. I hese. when colleetcu, 

) The residue obuined (/) weighing washed, dried, and fusc«i uiuUr a c<;ver of 
Brrains. uhieh comprised thesiilphure- tidlow. in a capsule placed upon eharroal, 
art of the ore, was exposc<l to a hiw ^ iehled a button of pure melallit- tin. weigh. 
by which treatment the sulphur \vas n)»- 77 griiiis. 

mcil. .ind 80i grain* of silica remain- ^r,) liie above mentiened residue of li 
Hence the iiunntityol the su^ihuru as grains left by the tn-atnient with canst!.- 
to *5i grains. potash (A), aflorded with muriatic .icid a ye!- 

Tho siliceous earth was next fused hi^^ish sidution ; from which, by means of a 
bur times its weight (if black flux. The little piece of zinc iiitnHluced into it, A grain 
tl mass entirely dissolved in twice its ot'tln w.is still deposited. Ferropni^siate ( t' 
it of water into llipior of flints ; some ]>t>i:ish, addeil to the remain<ler of; he *n^]^•^ 
v particles of silver, weighing three- tion, prtMluced a sm.ill poi lion of a r»Khi bh;«* 
IS of a grain, excepted. Acconhiig t« precipitate ; of which, afier deduct Ing th»- 
tlie proportion of silica amounted to oxide of tin, now combinetl with it. liai*dl\ f 
Tains. of a gr.-iiii remained, to be )iui to the account 

(if the nMi, eontuinetl in the tinstone, here 
? whole constituents therefore are,— examined. 

^ I . , In these experiments, (excepting only a 

/r* '^S "?i!r »''Er^^ imlication of silex, amounting to about 
(M ,»1.5 •) otsdic?, in IWJ. ^ ,,,. a grain), no trace appe.ired, either (f 

tungstic oxide, which some mirier»'»^g-«ts 
have supposed to be one of ^he const .luent 
parts (if tin8t(mc, nor of any other fixed s* di- 
stance. Therefore what is deficient in the 
sum, to make up the uriginal weight of tho 
mineral analyzeil. must be aseritied to the 
loss of ovvgeni and thus the eonstittient par's 

of pure tinston^ fn>m Altemon, arc to earti 

(rf) and (0 80.00 95..-? other in the follow ing pror>«»rt5f»n . 
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v-iole at plaiiiuim, wciirhtil l->* pr»ini. n' 
tlicn-tiini lliL- qiianliivijI'iHilpliiircoinfrtcil 
into KiilpliiirH: lurid by the prwitlint," n[H:n- 
tiuin. ami liri'i-i|>i'.iit«d b> ban ti-k, be cnlrii. 
IjIl-iI iiinmliiij,' iri ilic eitH-rlnn-ii» Dt" M. 
cliiticvi.i. 'lii-ii, 1S3 jfi-aiii!. «r siilphalP m' 

(: 1. Ill . ll 'llIu^tull'^l nfjf) ; »[i Ihal W'th the 
iiildliiun'il'ilie 1-t i^rainn linv.niislt ubuiiu-il 
III Mibi>Uiii''i-> the tutiil (jusntili will iimouiii 
lo.;ti..'i,(.!a). 

(t.) Miiiein-i-r. frain vhut bus Iii^cn ilii'LiI, 
ii a;>|((-dr>, ikil llic iron u'likh u-asolitaini-ii 
in the fonii ot' bUi't oxiilf, HtiKlicd M') 
|ti4> >'. Knd h\ lulil.ii : lit-M HU Kr-»iis !'• 
tlif ;^.5 (j»ul|)liiir,aii iiicri!u.cof uvijriit is 
igtind^- 16.3. 1 lii> won evuUiiil} tmi-i^ 
to tho (HiilixLtiiciit i;t'thc imn, \r)i:ch iii the 
inii;;ne'iciil \i\ riti'*, eii«tsi|iiili-urv(.T> iirarl> 
ill -m n.vit.\fte date i but by the npi-ri'imts 
uT ilii ^nuivKUH ),!t> n-iri-ivi-il this ul(lni»n. 

<;iiimt be (.■slinutipl at Ci.iJ. lUf) Kmiiw 
llierH'iH'C. -it'lbc iiiaj-nctical |ivrilrs ^ itlilcU, 

Iron. (-0 - '"■s.-i C'i2.20) 
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KiUUU 
7. I.KiD ORr. Annly-ii of irlluw te^ 
*re Inun WuiIncktiiMiL by KIu>niiJi :— 

(a ) Tpoii ]tib grainii of this ore IiikI> 
levi^-alcil, (lUtile nitric will <ra> pounil imJ 
lieaied. I'hev (tisonlvrd, anil (inl> s fev in. 
comiiluiablefiiickkrKCHj'rrithc acliouoltht 
ti>lrrnt. 'I'liv lihi-i-crl colnLrU-u mbiiiiji. 
wliinireft('il«-ithil.'iHiri>l'MUi:r, K"'' I'-l 
iniiiiati' frfMlvcr. u ]r.c:i nHiiru'ck.u;. ■ KItp. 
dry nniriatic aci ' 



(»} Sulphuric u;iil»'a«1hr»nretrnted to 
iv wibilitMi. II precipitated tin; Irad con- 
tained ill tbal fliibl in ilii- state r>r iiilphitc : 



which iiaviri^ siiflvn-d a red heat, wcigfbrii 
luni irraiiK; I'ur which UU grain* of o»^ 
uf 1ea(l n»iiil beulhiwol. 

(c) TIte eiciks i>f Milphiirir acid beinfK- 
pat^ieil bj tntun-i (if itiirlae uf barjici, a-T. 
iiiiinia WD* adiU'il ti> llie satiirviion of t!.t 
iiiiRCHriiU uml the phiupboric arid waaih'O 
tlirvuii down u'itb art late of lead. From 
if I }.T;iiiis of pbnsplmte nf leait tliiisoblaincil, 
ili-rred IM Kniins of phiioplioric acid i« 
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uUlcd, a« hcft're, and furmc 
which weiKbed J45 (rraii)^ 
llr, «»Hu>t'.ti'H srai.:, ar* <i|iinaii-m tu 
lirarK ri.i.a <i('»iilpli>ir. Hence it nuiiM ap- 
" -' - ■" ■ ^tilpli - ■■ * ' 



idiiai;> iian of the fluid ci 
niitkiiij; iium- ot'tlie roii.il it ii ml pamof the 

niJiKTiil, excepiiiiF^ a slight truce of im 
Cutjik-(|uentlt llu |;r, were required iuw- 

fi\i(lei>ficuil, 8U. 

l'l»«.plmncacid, 1«. 

Muriatic aciil, 1.<>J 
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ill produced from the filtered solution a 9. Analysis of Ti!i Okes by Klaproth >- 

(ilue prcci])itate of iron ; and after this 1. I'inHtonc. 

eparatcd, 13 (grains <»fahiniinawert' oh- (a.) UiO f^rains of tinstone from Alter- 

il from it h> nii-anH of isoda. I'licreforc non, in Cornuall, pre«'iouflly ground to a 

uctinjif the siliceous and arj^illaceous suhtle pou<lcr, uvrc mixed in a silver vca- 

H, lUc purtiriiof iron attroctihle b} the scj, with a lixivium containin}^ f^) f^rain^ ot 

let amoniitcd to 7\ grains. caustic poia^ih. This mixture was «'\apora- 

} 'I o the sohition, uhich ha<l been he- tr^ to dr\nf ss in a nand heat, and Hun mo- 

iupcr«atur;iti-d witii purr auniionia, and dr*ratcl\ ignitcfl fur half an hour. U !'cu ihe 

litrii a saiiphire-hhic Ciilour. snlphiiric ^nty-wfiite mass, thus ohta^nrd hn«i been 

Mra& nou addi'd to c\ccs:i. A polished softont-d uiidf\ei warm with tio^ ling- via- 

j of iron wa-* thru iuinu-rst-d into the tcr, it loft nn the filler 11 grains ot an un- 

, fmm which it [irccipitaietl 69 gruins dissolved residue. 

pper. (fi.) These 11 grains, ag:un ignited v.'th 
) The above graxish-vellow rcsidu-im ^ *'»"»»'' t*»^"'»' weight nf caustic potasli, and 
*as now to be examined. It was di- dissolved in boiling water, left now unly U 
:d with six times its quantity of muriatic «:»^»"«"» «<* « ''"c > ellowish-gray powder be- 
in a heat of ebulliliun. \\ hen filtered. *'""^' 

»idue which was left on the paper, be. (''•) TJ»c alkaline sohitlon, (a and M, 

int wxshed with muriatic arid, f.ien ^ *»'*:'> was in some degree colourliss. uis 

a little alcrtlioj. and lastly dried, was »-'Uirated with murlatir arid. A br llian* 

I to weigh 105 ^ grains. white tender oxide <;f tin w as throvi n down 

\ v^^. •! I .• I- 1 w. • Ri*in»r to the niixture a mlik^ appearance, 

1 1- rrmi the sohition which was obtun- fj^ • .. ■ •. . .. r 1. ,11:. .J„iit:«.» 

:,, , , , - . I Ins pririiulrite, reMii-f»Jvcab\ an atUl 'lon- 

» the last process and was of a stniw- _, ,...•_.:_' .^ ..._...■ ■. .: ... 

w 




provea u:>on ...^ ■ , . 

04 I .... ' • I- 1 vitreous lustre, 
to he niunai.c ot silver, weii^hinif | /jntu-- • •♦ . 1 • -r« 1 . 1-.- 
_•■ . , .. c . u- (//.) 1 his precipitate being fmelv powder- 
rain. A large quantitv of ^ater being ^1 ' i- 1 1 . \ - ^ '• .-^ «■ 1 

^ .. . ?! • I .. • " ea, ?w)on di»s<»l\ed entirelv in muriatic aciil, 

noureclintothe sf)lution, acopuuisi re- •. 11 *i 1 .' i . .1 1 > 

' , 1 -, , ... ... ,' . '. assisted bv a irentle heat. Into :lie eolnur- 

ktesubM(lcil,\veii^liin(r after desiccation , 1 .-• -. i n . 1 -.i *• .« r, 

._ . ,. 1 u A .. L le-ssoluiHin, previouHlv iulute<l with inun J 

frains. It proved by ever^- test to he , ., ^ ,. • , , • . . . .- • ^ 

• r .. • g. i . 1 ■ r I to ,» parts <>| water, he put a ^iick ot znic ; 

i ot antmioii\, lor which, as was foiiiHl . . .1 - 1 r*- .u 1 1 .1 ^-. 1 

^^. ... • . . ^- r ami the cixule ot tin, thus rcfluced. irathen^u 

impamtive expmment.s, , .> in^ins of 1 ■. • 1 r . i i .-.. 1 .• r- 

I- ' . ' . ,, V aroiiml it, in delica'e ilt-ndritic lanuna:. of a 

Imc antimony must be -(Mowed. . ,,. , . .,., t „ ^, . . 

metallic Instii'. i best-, when collected, 

) llic re'.iihii' obtaineil (/) weighing washed, <lriid, and fii-ict under a rover of 

grams whieh comprised the siilphiire- tallow, lu a capsule pl.ircd upon rliai-rii.il, 

>art of the ore, was exposed to a low ^ ieldn! a button of pure metallir tin, weigh- 

by whirh tr<*atmeut the sulphur \tus '[^.t 77 ci-tins. 

imed, .lud H'jJ grains of silica remain- '•,..) The above mentioned resliltieofli 

Hence the ipninlity of the suhdiur Mas grains left by the tn^atment with ratisil. 

I to '-D-J gnilns. potash (A), aHorded with nuiri;itir arid a yel- 

I The silircons earth was next fused Itiwish soluiion ; fnun whirli, by means «»f :i 

fotir times its weight of black flux. The little piece of /inr iiiiroiluced into it, |. grain 

rd mass entirely dissi>lved in twice its ottln was still depositee!. ri-rmp'-U'^stair 1 »" 

fit of Mater into liipior of flints : some po'ash, added to the lemaimhT of :!»• <iA- • 

tc particles of silver, weighing three- tltui, ])ro<hired a ♦!rr..".ll portion of a r=:.;h'. bio-- 

\i% of a grain, excepted. According tv precipitate : of v. I.i»h. afu-r lieihuMipg :ii- 

the proportion of silica amounted to oxide oftiii, n:)M eniubim-d with it, hariib '. 

grains. of a grain remained, I0 I>i put tt) the arronnt 

of the ren, contained in lite tlnstoiu-, hen: 

e whole constituents therefore arc,— examined. 

,. , . In these experiments T excepting onlv a 

r V •111' 8*"»?'^t inilicati«mof silex. amounting to ahou* 

P. C'* '1 .^ ') o»"*«"» '" 1W». J ,^,. ^ j^^jj^j^ j^^ ^^.^^^ appeared, either . f 

(.> »!.-.> C 32.50 14.77 lungstic oxide, which some n»iiirr:i>«^»^;N 

(i) 0.75 J have supfiosetl to be one of the ciMistj'iii'u: 

parts<»f tinstone, nor of any other fix i»l •*■ lb 
stance. Therefore what is detii-lt-nt in thr 
sum, to make up the original weight of thi* 
mineral anabved, must l>e ascrilicd to ih' 
loss ofox vgen; and thus the ronstit^unt par'«; 
of pure tinstonr fr«mi .\lternon, are t-* rarli 
other in the following nr(»r)Mrt?Mn . 
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IUO.U0 
i. Tin pyriirs from Wlieil-Rock, St. 
AgneiiiiComwalt. 
(u.) 120 gniim of finely tritiiratcci tin 

p'uMddf 1 ounce [niiri»lic»ciil,mnil j ounce 
ul' nitric tcid. Wiiliin 34hoiin, the j^rcatest 
pan of tlie metikllic portion wiidiiiMilvi-itin 
It, without ipplication of licit ; wliile the 
vilphuirose up and fliwteil on the surface of 
theinciutruimi. AflertbemiKture hiulbt:en 
JifTcslcdupnniiforiome time ins low whI 
tieat, it wai diluted with waicr. aiul thrown 
iin a filter. It left 43 pvini of sulphur nn 
lhcpancr,t.tilUhowcvcr, mixed with metallic 
pHTticlcs. When thi- sulphur lini) bcciiRcn- 
tly burnt olT on a test, Ihere siill rcmame<l 
l.S irrains ; iif which U wi-rc diswlvcd by iii- 
trn-miiriaiic acid. 1'he reuiainin); part was 
then ignited with a Lltle was; upon which 
tlie magnet attracted I KTsin i>f il. What 
remained was part of the siliceous natrii, 
and u-cii;lied 3 graiiw. 

(i). I'lie «>tu1ion of the metallic portion 
>'(.') wascond>iitL-il with carbniiale of potash i 
ukI the dirty-K-rci-u precipitate, thus obtain- 
I'd, was rcdisnulvcd in muriatic acid, diluted 
with 3 parts of water. Into this fluid, a cy- 
linder of pure nieiallli; tin, weighiri); 317 
f^ios, wa» immcraed. 'I'hc rcsidt wns, that 
the portion of cupper routaiiied in the solu- 
tion, deposited ilBclt'cinthecylinderoftini 
at the nme time that tlio fluiith.-g.-iu in hi»; 
ill ;;rcen colour, IV^im the botluni iip-Arards 
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last those 89 Ffrains, which proceeded fmn 
Die c^lindvr iif tin cmployi-d f(>r the preri' 
pitatl'un of the copper (A), there remained 
40 i^iuns, fur the portion of tin contained in 
the tin pyrilcx ciaiinucd. Hence, incluJin;! 
the 1 grain of tin, wliich had been ■rpanltil 
from the solution oTthc copper (c), the imr- 
tion of pure tin contained intliikore anio-in. 
te(Ito41 ifTaiui. The roUo«in|;ii aiic* 
oftheresiUts:— 

IniaOgr, In 100. 
Sulphur 3U -25 



Copper, 4i 

(iuugtie, 3 



97 



Tl:c darker varieties are considtnbli 
poorer in tin. Tlie reduction of the orcsul 
tin il efi'cctc-il, by roasting tlie we after h 
ban been pulverised in stamping milK ^ 
llii^u cxpowng it to heat, in a rcvefbciaton 
or blast liimacc, along with Welch snull 
coalnrcidm. Ifmuch copper be prrkent,iT 
is aflcrwariU fuscil at a very gentlu beiL 
and what flows oll'is pretty P'lfc tin. 

Zinc is reduced hy disiillaiion of its ire 
(preriously roastcilj in a retort, alun|; «'iil> 

A lulphurrt of zinc was lately met «itb in 
one of the Gwcnnap mine*, irKnittitiK s 
spORgf pyrites intermiaed with qiiaR^snl 
solikewooil-tin, ai tobe supposed amieiy 
of it by the miners. According to Dr. ludil. 
it conuiti of 66 oxide c^ line, 33 auljihiir. 
and a very minute portion of iron. It'^ 
pvritei contains cobalt. 

In the dry war, t!nc is tmluccd b« distil- 
Ilni; its oie af\Ttorrcf:iction. with a mill"" 
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iparcnt maxs. I his liein^ 

f. ,r tlie iimkiiii: fit' it, ami built the firsi work dissoUc-if in water, forms a coiiccntriiltd »o- 

fif the kliifl ii#-ar llrisitol. It consisiH, as hitioii i»t* <i\i(lc of osiiiiiiin. Ihiii sohitiou 

M at son r.!;i'is of a cirriilar kind of ovrii, p\ cs a dark slain to the ^kln, tlut caiiiiol hv. 

Ifct a plass In,. V furnace, in wliicli were eH'accd. Infusion of jfidls jji-esiently pro- 

]j!.4ce(l M\ pots, of uliout four feet each ia duces a purple eoh)Mr in it, wliieh soon af- 

hri.^'St. Ml icli n:M-ini)li:«jf larjfc oil jars in ter beeonics of a deep \ivid bhie. iliis is 

y'.i i;»e ; in'o iht- b<illoni ofrach pot is insert- the iiest test of tlie o\ide. Willi pure am- 

( il nil -r m tishe, wljirh passes tliPiiijLrh ihc inonla it IJecoines yellow, and »liglitlv so 

f^'ior of thi- funM'f. into a \esstl of water, with carbonate of soda. With lime it foims 

A mixture ofilu- prep:ired on- is made uith a brijfht yellow sohition ; but il is not affoc- 

rh:iT.«;d. and Thi- pois ;i:i.- liih«l vfcilh it to t«'«| either by chalk or by pure nia^^ncsia. 

the n.«»iith, \ihi«li a'e »hen close slop oed The solution with lime givci* a deep red 

villi slmnj,^ coittH, and luted with day. precipitate uith ffall*, which is turned blue 

The tire bcinu" ps-o]»erly applied, the metal- by acids. It produces no etfccton solution 

lie \apnur of the calamine issues, down- of jjold or plutinaj but precipitates lead of 

wards, or ^r th'^cemuv}^ throujch the iron u yellowish -brown, Tncrciir>' of a uhite, and 

tubes, there hcinif no i»ther place through muriate of tin of a brown colour, 

which it can escujie ; and the air being e\- Oxide of osmium becomes of adark colour 

chided, it docs not take lire, but is eondeii- with aleohol, and after some time separates 

9eil ill the water into (granulated partirles ; in the fonn of black films, lca\in}^the al- 

whirh, being: remrltetl. are cxst into ingots, cohol without colour. The same cflcct is 

and sent to Kinnin)cham under the name of priKlured by ether, and much more qipckly. 

zinc, or spelter ; althoug'h by this last name It parts with its o\>gen to all the metals 

ot spelter, only a f^nulated kind of sr>ft except ^iM and platina. biilver kept in a 

brass is understiHx! amon^the braziers, and solution of it some time, ar«]irnrs a black 

others who work in London, used to solder rolotir, hut iloes not deprive it entirel) of 

pieces of brass tof^t her. smell. C-oppcr, tin, /inr, and phosphortis 

•OmriiiirrM. The brass of the ancients ; quickly prodnee a black or (jra) powder, 

their as \* ;is a species of bronze.* ami deprive the sohition of snieil, und of the 

•OnriMKNT. Snlphu ret of arsenic. Sec property of turniiif; jipills bhie. This Mack 

Osr.s or AasKVTr.* powder, which consists of the metallic os- 

"Oamrrr. A mineral so named because inium. and the oxide of the metal employed 

it always occurs in strui|^ht layers, generally to precipitate it, niay be dissolved in nitro- 

ill feldspar. It resembles gadolinite, and con- muriatic acid, and then becomes blue with 

^i^ts (^f, penixide of cerium 19.3, protoxide infusion of oralis. 

of iron l-.M, protoxide of manganese :?.4-K If the pure oxide dissolved in water be 

vttri:i .Ml. silica oJ.O, alumina 14.H, lime shaken with inemiry, it soon loses its smell, 

r.Ht, watir fi ."Ifi. — Hrrzeliw. It is found and the metal forms a perfect a nialfram. \\y 

ill ihe mine of Fiii!>o, in the vicinity of Fall- sipieexinf; the superfluous mercury thmiigh 

liiin ill >\ifdcn. The mine is situated in a leat her, and distillingofl' the rest, a dark gray 

T«iii «if giMiiite which traverses gneiss.* or blue pfiwderis lell, which is the osmium. 

* <l«\i«/»MF.. If cold water nhirh Im Kxposcd to a strong heat in a cavity in a 

been diiresled. fnr a few hours, on slieei of piece of charratl, it does not mylt : nor is it 

r»w niusi-ular fibre, with occasional pn*ssure. volatile, if oxidation be oarefiilly prevented, 

be evaporated, filtrred, and then treated With eoppcr and with gold it fonii.s iiiallea- 

with imre :i^'« !io1. a pt-ruliar animal [irinei- hie alhi\s, which are easily dissqUed in ni- 

ple willliedissoWed. to the exclusion of the tro-iniiriatie aciil, and aflbrd by ilistillation 

saliN. Ha dis>. (Kiting the alcohol w ith a gtii- the oxide of osmium. The purc^iei.il, pre- 

lir heal, the ii».ni.i/«»nu- is <ibiained. It has viously heated, did not appear <o be acted 

:« lirowniNli-x ellow colour, and the taste and upon by aeids. Heated in a silver cup with 

^•l.t•ll of soup. Its .Kjueoiis sulition affords caustic alkali, it combined with it, and gave 

pnr.piraus with iidusion of nut-gulls, ni- a\ellow •tohition, similar to that from which 

tr:i»f ot iniicury, and nitrate uiid acetate of it was procorid. From this solution acids 

j,... J • separate the oxide of osmium. P/nLTravs. 

IKmii M. A now niital latrly disrovere«l * Os^incirioss. The deposition of calca- 

h\ Mr. reniiii't among platina, and thus rroiis j)hosph:ite or carbonate on tin- soft »o- 

c dl mI bv liiiii f'orn the piiugent and prcii- lids of animul bodies ; as in the pineal gland, 

Tiir snicll of Its iixide. For the mode in lungs, liver. See." See Pclm. r«»NCB>.TioiiB. 

uhuli he i\tr:u'tod it, soe luiim «. • <)\ u,* i Es. t'ompoiinds of the sulifi.lhle 

Its oxide mix l.liviise be obtained in bases with oxalic acid. See Ariu (Oxalic), 

,.ni.dl quan*it\ bv dis-illing «ith uitrc U-e ;.nd the bases* ., . , .^ , 

S'irk powdir Irf' at*'--/ ■• s 'vin^ I'latir.A . • OiAUC \rii». This acid is described 

V-^i.lf. ^ 
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under Arm (OiAitr). _ It h foiiml in flic 
^llte of oxalate of [Imc in the routs ot' tlie 
toUowing pUnts:— Alkuu, ipiiim. bistorti, 
cirlina acaiilis, ciirciima, ilictamniii iill>iiii, 
lixniniliim, ^eiitiana rubnt. vincfttoxicimi, 
lipathiinii liitdiritia, maridrngon, ononis, 
iri* florentini, iri» iiontTas, rlieiim, sinoiMris. 
scilla. ligilliim Edomunij, turmentilf:!, vnlu- 
riani, zedoari*, xinfriber. AihI in tlic tiiU 
lowini!' birks : — berhcria, ciuiiia listtiliiriii, 
unella ^ba. cininioniuni, nunrilb, cassia 
caryophynati, china, ciilituvan. fran^la, 
fraiinut, qiialnia, qiicrcui, Hinwniba, lipnim 
!i*nctum, ultnus. In the iilat« of binuxalatc 
()f potaiA, it exisii ill the leaves of the iixalis 
ttcetoieili, osalis corniculata, dincrcnt spe- 
cie's of rumcx, and geraninm acidiim. 

The juice of theciccr pirictiniim is suiil 
lo be |>ure oialic acid.* 

DxiDATioTf. Till! process of eonvrrtinu 
metili, or oLher siibiitnncea, into nviik's. by 
I'ombining witli tUcin a certain portinii iil' 
o»y([en. It difiera from acidifianian in tliu 
.I'ldition of oiyevn not being miflicii'rit to 
inrm an acid witb the tubitunce aiidctl. 

OiiD'.a. SubxtanrfK combined «'ilh o?[y- 
{;en< without beini; in tbcctalcof an aeiil, 

OiTom Ui*. 'Iliis ga* vaa iitituini-d by 
Dr. Prieatluy in 177 (.from red oxide of'mcr- 
ciiiy expoicd to a biiming lens, who i^sprv* 
cdilHdistinf^iiishingprupcrtii'Sofrenduriog 
i-nmbustinn more vivid anil eminently nip- 
;initing hfe. Schreic olitaineil it indiilcruiit 
nio<lo in 1775 -, and in tlic same year l.a- 
voitier. who had begun, an lie sayi, to siu- 
)ii:ct the abwrptiun ofaimospltericair, or nf 
n portion of iti in the catcinatinn of metals, 
i-xprlled it from the red oxide of mercury 
la-aied in a retort. 

■>Tcn gaii fonns about i fifth of 



l.iubUiiiil'iriljcsrea'eHt piirity, niiv. 
lliL- ddoratc of pola^li is prurcrabli' t' 
oilier snl)sl;iiiCf, reject in;: the portini, 
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alniipii>herir air ill tlir ri:l'irt. (iniu-in){ vi. 
gi:tufalvs,e\]iiHfdlu ttiesukirli;;lil,l^veo>/ 
lucvRcn gasi so di) Iv-ivck hod on uaterin 
sin'iilar sitiiiitiuns, the [rru«n nuitiT tW 
I'ornu in aalur, and siiinu utlrn- Mii>staiKr> 
Itxviren ]ns luix nrilhcr Huiell nor t'iMi 
tt»sp.i;r.is].nni >V>ctil>irit>clii-iir<;ii:h 
Zi.VM gi'. It ia a htilc licivier llun at.'ii->- 
nhericair. I-ndrrgrcat pn-vsiirettairrniav 
bo niadc lo tukc up u!>cii>t iKtlf its bidk. I: 

in eiwiilidl 10 the siippiirt 'if lifi:: an animn 
uill livi;iiiitacoiisiili'r-tblL'tiniL-Iniigt;rtliiii 
in utniospliuric nir; Init iiH rckpirst;i>ii bv- 
.iimii liurt^vi) and laliorioti-i htfr.re tli- 
u iiote i-i ronsunwd, aiifl it die*, lliuugh a 
tivib aniniHl of the same kind can siill tn.- 
t;iiii life tor uccrtain time in the rcsiduan' at;. 
t'liiiibusiiun ia pou'crfiilly siippnrinl I': 
ttayS^u gas. Any inli.iiniiiablc wdistanci . 

trciioiisly kiiwlln!, mid iiiliD(liiCi.-d in'o ■:, 
unis Ri'pidlv and \ividly. li' an iri.n 0? 
ciip]H.'r wire {>u iiitmdiirLfl into a Itoltlc ti 
OXiRirngu!i,nithulfilof li|;htt<l tmichuobJ 
or rliarcoal at the nid, it will burn «iih 1 
briglit liglit, and tlimw out a number nl 
sparks. Itie biittom ofthebiittleibouldh-. 
rijvL-reil with sand, that ihvse (parka tliay nu; 
crack it. If the irirc coiled ii]> iu a (j>,r^ 
like a cnrksercw, an it usually \-, in tfiia t\- 
periineiit, be inuvcil trilli a jerk tlie inita:.'. 
amclu-d glolnik- ixubcnit to fall, u >i ; 
tlirow it ag»i>:it Ihcside oflbe glass, it v": 
melt its way Illniiigli in an instant, or, if rli:: 
jerk be Ir<w violent, liiilge ithcif in the wih- 
Etanceot'llieglaiM. If it be pcrriirmed int 
bell bdass^otinapliili-filkril' " ■ 
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1NI'<. If! liii- l'li:!.v»upli.r;il rnn- inp^insMmly tlii- black Htilpliurct of lead inlo- 

Auotiuni iVir itSll. >ir II. Davy lias tnc while sulp!i:itc ot the same- nictat. He 

iiicaiccl ihe n-Milts ot' n)fiu: iiitciv t- j;:ive a portion of w:acP, containing^ about five 

urt^lics,u birli iio had nuulc at Itonie, or si\ tinicH itH volume of ox\geii, to an ar- 

7'>hmri used lj\ ihc ancient artists. tist \\h<» had a fine picture* ot'Kaphacl ipot- 

iHiud ihe r<.d> to he minium, ochtc, ted fdack. On applyinjf a few touches of 

ubar. bis pencil, he perceived the Ktaiiis vanii»h as 

ii:ilj\«h were c»cbre, or|>inM*nt, and if by enchantment, without aflvctinff th« 

t- other coloiu'^ in the s1i|^htest dcj^ree. * 
biuc< Win- formod from curiionato l'ALL4iiirM. Tliis la a new metal, fint 

IT, or rol»al:, vitrilied w ith jjlass. f>Mind by Dr. Wollaston associated with pla- 

)urph-!i \v Ktc uunlc (if shi ll'h.^h, and tina, anion^^ the f^ns of which he supposes 

y uUu iVuin madder and (orltincul its ore to exist, or an alloy of it with iridium 

and osmitim, scarcely distin^iisliable fVom 

darks and hniwr.s w«' re I. imp-black, t!u: crude platina, though it is harder aiid 

ack, ami orci ot' iron iiiid iiia*i:.;'.iitt*'<<.'. heavier. 
*Uiic<« Men- chalk, white ciu , und If rnide plutina be dissolved in nltro-flHi- 

ria'.ic arid, and jirecipitatcd with a solution 

r^}p;i.in a/un-, the i-xcflk-nce of ui' muriate of ammonia in hot water; the 

i pr<f% t d b\ its duriiiun for 4«-\ entcoii pri*ripilate w a>hi-d, and the water added to 

1 \i-ars niay bo easily and rhcaply the rcmainiui; scihition, and apiece of clean 

>ir 11. Davy touiiil, thai l:i parts /inc be immersed in this liquid, till no far- 

;li: of riirbonate of j.o.l.i, "J'yJ of ])o\v- tbrr aelion on it lakes place ; tlie precipitate 

pafpie tlints, and.iof i-oppinunif^ nuvv thrown down will be a black powder, 

* luMled lu^elher for tu o iiour», t^.ive ronmionly Cfuisisting' of platina, palladium, 
hce ot'cxa<-^l> the same tint, und of iiidium, rliodium, cupper, and lead Tho 
.he saiiic de^roe ot I'uHibihty, and lead and copper may be separated by dilute 
hen Mu\vderi:ii,pnjducedahnc th-ep nitric acid. The remainder bein^ then di- 

ji^cAted in nitro-muriatic acid, and comman 

»iicei\ C4. that noxt to coloured frit;, iaii, about half the weight of the precipitate, 

I pen nam: lit pi^;unnts are thosi- tur- ncUled on the solution, on evaporating^ thistu 

)\ tliL* peroxides «>r penal i--, such drynes.** by a j^enlle heat, the re.sidt will be 

■s, carbonu'.es of copper, patent y«I- triple salt's <if murutc of soda with platina, 

!)mi:riat(' of lead), ciironi:iteof lead, palladium, and rhodium. Alcohol will di;.- 

• ol' ct)ppei', insoluble chloride of solve the first and second of the.ie; and the 
aiul Milphuie of bar\tes. small portion of platina may be precipitated 

lerinic has inserted a ntite very in- by sal ammoniac. The solution beinfrdihit- 

g to painters in i he . InHutc* d*- ('htnuf ed, and prussiate of potash ailded, a precipi- 

for June l;<.i». ^\ lirn carbonate tate will be tlmtwn down, at first of a deep 

is exposed ti»r some iniu'io \.iponrs iiranj^e. and afterward elian^^ing'ii^rcen. This 

lU'.eited \\\ ihi.;:. n. it bccouii's l.laek. beiii!!» dried. and heated with a little sulphur 

iii\er:ediMtiia.- ilpliiiiet. rhi>» white Itrfore the blow-pipc, fuses into a (globule, 

t, cmploxed V. iih oil, and covered from which the sulphur may beet pelled by 

aini.sh, w ii ili m" :•■■(■ lis jt hii'ii the air, e\ posing; it to the extrenn'tj of the flame, 

>i*eHer\i->lt( rni (n\ huiiil'eil \e.irs, as and the palladium will remain spuli^' and 

niiijs'sof the l.VhrenMn prove. l*ut malleable. 

le ^ a: ni'*it i^ :i!>raili d or deca\s, tl:>; It may likewise be obtained by disso1vin|^ 

}\' ceru-e are a|it to erii:*r.trt lil.tek an ounce of nitrate of potash in five of mu- 

iiiiil s|)t.!s, \^ li.fli rir;i \\nc painiin;.^-''. liatic acid, and in ibis mixture dif^estinjif the 

res ill \%aler e •l<in;« wrc fre«pieiiily compound prt'eipitate mentioned aboie. l>r 

in tliiii WAV. M. I i:c:Kird %t.is re. more si mph b\ uddinj; to a solution of cnidc 

toiK'i-iip) tiinis;-it wiiii tiie means of phiiiia, a ^uhition of pnissiate of nierciiry, 

i; llifsc s'aiiis. uithoiil iiijurin>c the on which a Aoccnleiit prt^cipitate will f^ni- 

iie ;.ieture. After some tnal.s wliieh chialK be formed, of a yellowish-white co- 

that t!ie le.ii^eiits which wouhl ope- lour. This is pnissiale of palladium, from 

sulphiiret (it lead, would ec|nally at- which the acid may be expelled by heat, 
texttirecifthepaper, as well as other Palladium is of a grayish-white colour, 

hereeolhcted.tliatanioMgthenume- si'arcely distin}^iii.shahle from platina, and 

L*noihcna whieh hisdisrovery of ox\- takes a g^iod polish. It is ductile and ver}' 

I wa'ier had presented to him, he ob- malleable ; and beini^ reduced into thin slips 

he pio.'^'crt y i- j^-j-.r-sscd, of cn:^ r vt. i ^ fl.-xibl:;, but not ^ t-ry clastic. Its frartnic 
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isfibraiiK, and in diverging' ^tl■i»■, sllouii.-j 
a kindoTcryUBUinc amiit^mi'iit. In Imnl- 
iii:!» it ii (iipcrior to wniug;tit irnii. U» sp. 
gnv. a frum 1D.9 tu 1 1.8. It a u Irsb juv 
Feet coodiictariif caliiric than nxiiit mc-iuls 
andlemexpMisiblc, tlioiigll in llli* it exci'c'iii 
(ilatiiia. On exponin: to » ttroi^; li<;at iti 
Mitface tamisheit a littlr,an(l becoim-i bluv i 
but an incrcLucd lii-at briEr1iit!iuita)p>in. It 
is reducible prr le. Its liisiiin rcilitircs a 
iniicli hiK'ber heat tliaii lliai of |;o1d ; but 
it'luiicberl wbilc hut vith a small bitof »i:l- 
|)biir, it nina like zinc, 'the siilpliurLt it 
wliiicr tliBii the metal itself, ami extrutnL-ly 
brittle. 

Nitric acid s(«n acquires a fine red rntinir 
frum [lallailtuni, buttliL'tpiaiitity it ilissolics 
U iiinai). NittviiE acid acia iin It niure i|iiick- 
jr unil powi-rfdlK . Sulphuric acid, by boil- 
ing, acqiiiTei a iiimilar cnluur. ilissulviug a 
Giiiall purtioii. Muriatic acid acts much in 
the same manner. Nit ro- muriatic acid dis- 
euItc* it npidh , aiwl aisumcs a derp red. 

Alkalis and carthi tlirow dou'n a precipi- 
tate from its uilutions ^nerall; of a fine 
orange coloiirt but it is partly redissolved 
in ail excess of alkab. Some ot'the nctiti-al 
salts, particularly those of potash, funnwiib 
it triple compounds, much more soluble in 
water than tbose of platiita, hut insoluble in 
alcohnl. 

Alkalis act on pallailtum even in the me- 
tallic state ; tlie contact of air, lio«tn-er,pro- 
iDOteti their action. 

A neutralized solution of pallnilium is pre- 
cipitated of a dark oranrc or hruwii by re- 
cent muriate of tin; but if it be in Mich pro- 



ed Id a beautiful enieratil-griien. ( 
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rrtter. 1. H. j. i, 
Ilopt ervstal, 40S6 gr. — 2*56 yIM'j 

Mmiiim; 6.i;iu '_ SJ2a — 

l>»takb, 2154 13(31) ltf44 ISGii 

Borax, a~6 ilJ»J 316 Jw 

Arwuic U 12 6 — 

Cvnise of Clicliy, — 85(i8 _ HUi 

SbimI, — 3600 — - 

■/o/io: No. 1. No. ;. 

Very while paste, ilWS JWi 

tJlais of aiitimimy, 4i — 

femiidc of iron (sifTrnn of 

«n/i,ii.— I'j«e SHiMJ, oiide of mangantie 
"J. Eaviild, — I'astc 46".a. ^recn uxidc ol 
copficr 4J, oxiik- of cJir.miL' 2. .SuifA^. - 
l'i»le 4b'iK. mxiie of cobalt TiS, tuned !« it 
lioiini. .ji>H-(A»u. — Paste «&>it, osule u 
maiiKaili'M: J6, oxide of cobalt -24, ptin>le U 
Camiiis 1. .Ai-r-'f.— Haste >)oG, grlau <if »i- 
timuiiy 24v o\ide of cobalt 1^. Sty.^ti, 
fiaruet, or aticienl carlmitcle. — fasic ali, 
f;la>s of aiiliiiKiny '2M, Ciuuue purple 2, ui- 
idc of mantra iicsv '2. 

In ult these inixtiirca, the aiibatanccithnuM 
be blended by sifting,', fused very earctiillt, 
andcuiiled vmrslowly,beiugkit unthchie 
fnim24tDoUlKiiin. 

M.I.an;i>n privi'9 the follnu-ing recipct: 

T'lK/f.— l.itharye lUU, White «nd Ti, 
potasb 10. fmniiff/.— Paste ilJi6, acetate 
ofc<ipperr2,peni.<cideofiroul.3. .Iinrikft. 
— 1-aste i>.'16, oxide nt man^'aiicM! frum'li 
to 'J4, oxide of cobalt 1.* 

* fiiuL. A highly prixeil sphericalcan- 
cretion. which U fumieit within ccrtaiiiilKl!- 
lish. It lias a hbiinh-Mhite colour, wiih can- 
siderable lustre and iiidescenoc. ItcinisHi 
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rpiiiiKiiis and pcarl\. In tbin concentric facility, I1ic head is transparent aiid co- 
■roncrctifins. I'i-:iii!»iiictfnt. Scratctiei f|;la^ lotirlcss. Nitre, fused with pure pcialitc, 
but It S.1 hard tliaii i|iiar(z. Hiittle. ^p. (C^. docs mit betray the presence of any nian- 
I.^'ir. \x is iiit'iiaibie hei'orc tlic blou-p.pc. f^anese : whence we may infer tliat it con- 
Its r(jn>ti>iients are, sihca 94, ahinuiia 2, tains none of this imtal/ 1{\ Dr. Ginehn'b 
!j;i'e r ^«/i//. Ii has been found on vol- anahsi-s pci:ditei2»c(>nip')>rrlt>f,sthcar4.17, 
'anic -III! on the \ icentine.* alumina 17. 41, lithia 6.16, hme O.J'J. inois- 
' I* 4MJO.VI.. A sub-species of liinestouc* lure 2.17, and h»s.s 0.77. lie coidd detect 

* t I . ifHLL^nr.. An ore oi'uruiiiuni,* no nianyaiieKc in puu. iipccniens. Those, 
l'iHCH'.oHa' Acio, Sec AtiD (Mi'Bi- however, of a pale ro:ie -rid colour com ain 

* • '.' it/ 

* iiruiiiirM rLiiiuon of the). The pKTRiFirTiONs. Stony nnttcrs, deposited 
M'lentik oi'the liquor pericanhi appear cither in the ivay of incrustation, or within 

the cavities of organized subNt-inces, arc call- 

^2,0 e<l petrifactions, (.alcareous earth, bcin^ 

>^.<5 universally dill used and capable of solution 

r The proportion in water, either alone, or by the medium of 

2 Oj oftliese Hubstances carbonic acid or sulphuric acid, which arc 

> e of boda. U.i \ is somcu hat ciin- likewise ver} abundant, is deposited when- 

V^ jecturul. f\ er the water or the acid becomes dissipat- 

— — I -d. In this way we have incni stations of 

luO.U limestiine or of seleiiite in the form of sta- 

I' I HI HOT. Cmktholitk.* lacttUs or dropstones from the roofs of ca- 

l*i.*«L\Tk hALT AMii Aciu. Si^c Acio vcnis, aud ill « arious otlicr situalions. 

J'Mii^iiiniiir.). The most remarkable observations rcla- 

* I'r.Ki. « rill Aein, or OrniTir. Diphos- tive to petrifactions ;&re thus given by Kir* 
ph:ite ot NMila.* wan :~ 

!* .1 (li.tw^M ok). This substance is 1. I'liat those of shells anr found on, or 

o-i<:iinrd from the myn)\yioM peruiferum, near the surface «)f the eaKh; those of Hsli 

Wiiu-li ^rowt in the warm ikuIs ot South ileeper; and those of wood deepest. ShclU 

Ainerua. I'he tiet- is t'nil ot'le^il^ and the in specie are fwund in immeiiM* quantities 

!9als;tiii IS obtained b\ boitiiiir the Iw i|;s in at eoiisideiable depths. 

waer. Il has the r<in«':Nten('y of honey, a 'J That those orgaiiii* substances that rr- 

hrit .1 n rtiliMir, an agiveabU- Mnell, and a hoi sisl putref.irtion most, are frequently found 

arnd t:isie. petrified; surh as shells and the harder 

I'll! iMN ItinK. >ee <'l^-l||o^-A. species of woods: on the contrar}', those 

* 1*1 ■ ki.i v\ . \ iiilnt i.il diseovenrd ill the that are aptest to piitref\ are rarely found 
mine ni I i(t in suetli-t! by M DWndrada, petrified ; as ii.ili, and the softer parts of an> 
iiitere»<tiiiii'. troin its -.iinixsi- !>\ M. Arlwi-d- imals, ftc. 

sou h:niii ; led to th<> kiicuv Iiil^t ot' A iiew .i. That thry are most commonly found 

alka'i Kxtemalh it i-iseiiibU s white quart/, in straia of mar), chalk, ruiiestonc, or da^', 

bill I' h:isa twofold rlt :(\:i);;i-. p:ii:dlc 1 to the seldom in sandxtone, still more rarely in 

siiti.s of a rhoinliftii'.al pi-.sni; two ot which gvpsiiin; but never in gneiss, granite, bu* 

p:ii:illi I tit earh nth^ rnie ¥pU ndent. and the s:dtes or srhoil ; but they sometimes occiil 

oijii-r t\» II are dull >p \i\' 0.43 On mi- ainon^r p>i'ites, and ores of inm, copper. 

iiM'ii- iiispi-rtion, a pinki««U line mu\ be ills- and silver, and uhiHist ulwavs consist of that 

ct riK-ii in the \<. hi'e eo!iH'r. It scratches species of eaith, btom. or other mineral th.it 

|;l:i>«s, !>ut in:i\ be r.iscd l\v a knife. It is .siirronndM them, sonit linu-s of silcx, agale, 

srai'i'i U fusible b\ the blow.[)ipe. acquiring orraineliun. 

nil ivl\ a t:la/ed s-irtace, fidl of m.nutc bub- 4. That liicy arc found in climates whe.v 

t»l< s W Inn n lint < il ti) a fine powder, it their ori);inaIscoidd not havt* existed. 

a|ipeiir<<i ;is w liiTr :(s >niiw'. iMuced in nitric 5. That those found in slate or cl:iy a:^ 

i\i id, sp. 'fir. l.i.'\ it loses its white colour, compressed and tiattt ncd. 

ami rlniiyri'sto a tlinjr> hue ; tlit- acid at the • l*KiiioLi:rM. See NAniTilA.* 

sinir lime lieecmieschiiided. 1'he same acid, * Petros'li.x. Compact feMspar." 

somewhat dilute, dissolves it witlnmt elVer- * l*i;rr5TMV.. TorceUin flay.* 

veseence.al a bodin^rheat. Its constituents, I'i.wtkr, whicii is commonly calhvl ct.Viii 

by M. Arfwedsoii, aiv»sile\ T9.2\2^ alninina in France, and jrenerally confouiKJed there 

\T.'225t litliia 3.7<')I. There is here an e\- with true tin. is a compound metal, the ba 

ressof J U'Sabo\e th<* hundred parts, w hich sis of which is tin. The best sort consists tA 

M. ArfuoMson sa\s, hi' <loes not know how tin alloyed with aSiotit a twentieth, or leMs 

to Account for. M. \ aiiqiichn found 7 /«-r of copper or other metallic biKlies, as the 

cr'if of hthiri, in some ]»ure specimens of experience ol the workmen has shown to 

petahte whirh M. Hi-r/ehus sent him. Dr. be the most condnciie to the improvement 

Cimclin, as well as M Arfwedson, state the of its lianlness and colour, sue.h as le.i<l* 

sp. tjT. a* J? 4?. liorix di-'-olves i» wi*h In'', HismuMi, and antinionv. 1 hcr»: sr^ 



Hii'Co soHs uf (jcv.-lpr, diatintciiiaiuMi by tlie 
imilH-iuf pbUc, triHe, and IvV-iMWIcr. 'I'lie 
lint watlbmiuri}- mucli tiM-ii t^ir plale* and 
dislita; oftlic Hrcund an: iiiuEc tlie ]>iBl?i, 
(]iiar(n, un 1 (illiL'r nii'uiurctnl'l>eci': nihl <>t' 
tiiu IvwjKVkU'iv wiiic nwuuiv^ uihI br^ 

Tin: hc»t sort of pewter c(in-.;n<ii of If 
pirtj uf aiilinKinr t» IM [lurts <if liii ; but 
the I'KiKh Slid a lit lie cupptr lo lliis kind 
of pcvter. \ \ery (iiic siiivr-lndkiiiifinctid 
111 ciMnptMed oi' lUU p<miik1h uI' liii, d)rlit of 
antimuny, onu nf biiimuthi and tuiir of ci^ 
per. oil lUi; ciinlran-, tlie k-j -pi-v.-tcr, by 
compsrintc iu kpccilic f^-avi'v uiili ilni.-e of 
(be ni]Tiiiri.'it iif tin slid luail, nn:si roniain 
umn: tbana iif:h |iin oi'tu uviijUt iS Um\. 

* I'UtHYirOMTE. Atsoiili: bliKiiu. Xajvu 
aneniatcuf limv. ScuUaiM.* 

* pHiHriioai wmrii. Svu I.IiiHT. ' 

* I'lUttrHoniTi:. A mih-apt.-vicH (if iiiiatite. 
1. CwnuMR /lfcw,Ata^:(^■ Colour vr!l(t<vtt.ii. 

i.liiti'. HoDiivv anil iiictirT(.-dI:trncl!:ircon- 
'Tvtiimi. KiiiMcu <lru*v. Dull. Fracture 
i:i)cvcn, OiiauiiR. Sufi ami i:itlicr bntik. 
(t melt* viih iliftimlty into a wbiti: colour- 
•'d claxib M'licii ndibc'l in an ii-oii nior'ar, 
vT Thrown en rfl-li'H ciuU, It i-mlis a sfnx 
ciitoiirGd pliijsljliiirif lij^lit. Its r.i'istilni-tiW 

iliiiiric acid 1, »iiik- of ii-'ii 1. — /'.'ij/rr. 

i i:iir:Iiii fihttpMiHii: Ciiloiir |i:ra}j»ii- 
v.'hitc. It toiitistii of dull dii^'.y particlci. It 
pliinphoreniiK iiii ^lon'ui^ cu^l... lis rniv 
sUliii;iiiHari',rKiic4V.plioKplii)ricucid.!.'..'5, 

ft-j, Kuwv l7'irti\n'Te..i'"<|'.i:.ri/-i!Kil'^3ni 
: 1,5. — /.'■■; ■/;. lti«;(-i;slii:ii.,ii 111 Mar- 
:iiaro*cli in lii:ii;;jr>. Wn' Ai'iri ri-." 
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diitoUB, and reiiuUi tram the «low vxygtra- 
lion of the photphonis. In air pttfrctK tirj, 
howt'vrr, ph«iipliarus doci nut •mnke, bc- 
cauHe tlin ticid which ikfurmcd iss .lid ai"', 
cloiL'ly incnwii)'' (ht ciiinhiialible, icrti-ln il 
from tlie utmns(dii.-ricil n\j ni-n, 

U'lurn phus]ih<ini« n livalcd in the air M 
about IW, ittakvifiiT, and bununi'hi 
BplL-ndid white li^bt, ami s cupioiis di.-i>?! 
■moke. If the coniltintinn labc pLicr vi'l:. 
in a lnvgc j^asi rccciwr, t he miioKc becnmi-i 
cundciiM.tl inlD Miowv touklnic pafiiclr^ 
wliicb lull in a MicccsuTe khuwtr, ruatin;; 
Ihn bottnmnlHtG wilh a kponp vhiirefH"- 
r.->ireiiri: of pbiiaphuricaci-l. 'I liis ar»l >noa 
Eiinn lit|iieru-s by the abMrpliun ofoii'iviiiit 
va[iour from the nir. 

v. bi-n ]>h(>aiilior<i» in iitl!a<i!i:d in oi\j^-r. 
t'lic li|;litnnil lii-al are inrnnitiaratdy ni(>n: 
i:ii(.-iiie; the former dai-xltn^ ihu eye.aiiJ 
t.i-- latter tra^kiiij; the jr1ar.a vvkirl. Si tl 
phnsphiirii: Liriil iiaullii couMUlili^ of I J 
I>liiH;iliuriiii 4- "Oo"nj;cn. 

Wlirii ]>lii».phiinii i3 heated In biglilr 
tui'i'Iie'i ail, ti.r^'i^ pioiliirts mv formed fi>'S 
it: one in phns]itioric ucid; i.iie iiiavoU''!e 
while pouder: andtlielliini, K a mlvH 
'it oouiiiantivL- li\'iy, ifqiiiriu;;abcat ahi.ic 
that iriWi:iii);watiT fur:)* fii-lon. Thri'.l- 
ai'^Ii: biil>slaui.-L- h kuliliile in «ait.T, iiDTianiiiS 
a-iil proprrlieK tn it. It v-nn to 'ni \-hnr 
liimrfiiw aeiil. 'I'lii' r- d suhi-aiire i^ pn bi- 
i>iy tin o'liilu of iilio>phoni'i, miiCi- f-riu 
c^invcninn Jiiln [lU'isiihoric aehL it r>-i|i!iTti 
I'-As oMf^'n (hjii pbi>';|i)iiiriis df>i--i. sie 
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tiut of Soilinpr writer. Under pneumatic The compounds of iodine and phosphorus 

pri'siuro ii iiiuy lie t'lisi'd, and then it crys- have been examined by Sir U. Duvy, and 

t:«liiAc» in tr3iis|i:iri-nt prisms. M. (lay.Lussnc. 

I; :u>is violently on vi'ater, decomposinj:: Phospluims unites to iodine with the d:s- 

it, V. hence result phosphoric and mtiriutir enin^af^cmcnt ut hi-at, hut no li^^ht. One pari 

ar'vls ; tlic furnier from the conihinatiou of of phosphonis and ci^ht of iodine form a 

Uie phoNplitinis with i!ie oxygt;ii, ami tli^' rompoujul of a red ornn^c-hrowu colour, 

Litter In (Ml ili:it cif t!if rlilurine with tlit; li*. - f-islli)e at ahout Zl2^^ aiul volatile at a hi^rh- 

dro^cn of tin- uau-r. It produces f^ant^ tr tempt nituK*. Wlu-u limr^ht in contact 

\vti(.-ii c\|io<f<l to a I'.^htr-d t:iper. li'it be ulth viiiter, pliosphii retted ii\dn>}ren gus is 

tr^ii<^iiiiited tliriic^h uit i^iuited ^la<:s tuhe, disciurajrcJ. th:ehs of phosphcirus are prcr 

aloii|c ^viili oxvci'u. ii I » decomposed, and ci])it:itcd, :uul the water, which is colour- 

phospliorir ariit :nitl rltiorine ai-e obtuineil. less, contains, in solution, phosphorous and 

The s'lprriifp tixit\ i.t the acid» above the h\(!i iodic acids. 

chloride, seems to ^ive that ascendancy of One p:irt of jihosphorus and 16 of iodine, 
attraction to the o'(\f7en here, whicli the produce a crystalline matter of a ^rayish- 
cldoriue po<*sesse^ in most other cases. Hiv black colour, fiisil>le at 84**. The Indriodin 
l;'jiiu.s paper exp-vsed to its vapour in a ves- aciil, produccfl h\ brinpnjB^it inrontact with 
«k-l exliaiisietl of uir, is reddened. When in- wai<'r, is colourless And no phospliurettifd 
tioi'.iifvd into a vessel containin)^ anunoiiiu, hydiop^en pis is di^ea^atrcd. 
•A ( •v.iiliiii:t*ion takes place, accompanied One par* of ]>hospiuirus. and 21 of icxlino. 
\tithmueh he.it, and there results a com- produce a hiaek .^luhstance partially fusible 
poniul. inM)hib1e in water, undi*compoKablr tit 115 . Water dissolves i*, producinii^ a 
\t\ acul or alkaline solutions, and possessing s^roni^* heat, anrl the : ohitinn has u very deep 
cliar.ie'ers analoj^ous toeaiihs. bro'.vurolotir. which is not removtdby keep- 
'2. 'I'lie protocldoride of phosphonis was in^ it. f.ir ^nme time, in aj^eutlehcut. With 
ririt obtained in a pure state, by Sir II. Davy 1 phosj)hon:s :i<-.>l 4 iodine, trvo compounds, 
ill the \ ear Ih'j'j. If pho^pliorus be suldimed veri (iiilercni from each other, are obtained. 
thr(»u;;ii corrosive sul>limate, in powiler, in One of them bus the same colour as that 
u );las:> tnhc, a limpid fluid corners over, as foi-med of ] piiovjihonis -^ 8 iodine, and 
clear as w:itL*r, and havinfT A specific Ki'«^^ity hcpTiis to he ilic mouc with it. It melts at 
of I.I.S. It cuut'i acid fumes a hen exposed C17..S**, and when dissolved in water, }ields 
to the ail', !iy dcc.onipOKin|r- the a(pieous va- coloi!rlessh>driod'.earid, phosphuretieilhy- 
pour. If paper initmcd with it be eTposeil dmp;en, anil pho.splioriis, whi<'li last prec«- 
tfj the air, it hectmies :ieid without inilani- pitaie^ iu or.-iiif^f-xellnw l^of ks 'i'he otlier 
rnation. It tloes not redden drv litmus pa- conipoond is ledtiish-brnwn, <loes not melt 
per pluupfcd into it. Its vapour nurns in ihc at !?!«', nor at a consiilenldy hij^hir tern- 
flame of aran<lle. Whenmixcd wiihuwter, p'r.itnri*. W attrr ha-; iv) sensible action on ii. 
anil hea'ieil, nturi:iticacid tiiesotf. and ])ho.s- I'ntcish di>>ioIves it v. itii the diseiipitcemerit 
phuruus :irid remains. See .\ciii (IMkischo- o! pho^iilnj-etted hydroj^cn )j:u> ; an<l mIumi 
iiu« s). If it be introduced into a \ ecsel cm)- ^((ueons chNirin.* is pcinrd into tlie soliiti«.n, 
tainin);^ chlorine, it is ronvi rted into the bl- it shoves i>n!x tnirc-; of iodine. W lu n heat- 
chloride ; aiid if niade toact upon auiinonia, ed in the open nir, it taki's fin- and bnnis 
phosphorus is pi\tduced. and the sanie eur- like phosphoin*'. cuiit!in;»' whiUr \apmir«, 
thy-Iike eonipound results, as that formed without anv^uline. When these vnixnirs 
b> the hi-chloride and ammonia. v. ere roiideR'<l in a f:Ia«-s iai, by M. iJay- 
When phospluM'us isj^'ently heated in the l.u«sar. he could perciixc no iotliise ar.Minjr 
protochloride, a ]iart of it dissuUes, and the them. 'rhi<- red «uhsr:ii.<-.^ is:d\\a\s (.b'.aincd 
tluid, on t-xpo.ture to air, {^i\es otf acid ^Khl'n ;h'* plio^^phorus is in t!i'* pruportin-. 
tiintes, from its action on atmo«|iheric inois- of \ t<» 4 (u'i<Kliiie. M. (i:t\-l i:^ :.- • i- inrlin- 
' are, while a thin lihnuf phosphorus is left cd ti* c.iii-.'iIit :i a-: identical v. ;i;i -he n-H 
behind, vihich usually iuHames by tlie heat niat'.er, wMch phosphc-rus so (>ftcn fiiri:i-»!:- 
^cnerated troni the decomposition of the e<<, arid wl'.irh i'^ :\\ present co;i>ide:r.d a.ia'. 
vapour. Th^ first compound of this kind ovide. Ir: v, hstcver propt^rtioris the iodic' r 
uasuntiiin>/d b\ .MM. (lav-lJissae and The- of pl»»t^]^homs has b"f n inar'.e, ii e\hales '■" 
:unl, by diNtdlin^ phosphonis muI calomel seon as it i-inois'.eneii, acid y. r'.oMrs. i.y.u. - 
f'lj-eihcr, in lp(j8; an«l they iinai^ined it to if>the hydriculir acid toruji rl 'ix ,'..k: dcct p- 
he a pecidiar C'lnibination of phosphonis, po-itlcn of !l ■.• v a*, r. 
ox>\:en, and muriatic acid. No experinient:; >i!ch istiieacoo>mtof the iodi.!< < nf jd.f>- 
haMr y»*t ascirtained the ipian'ity of plufS- phoni • jficen I)y M. (iay.Lussac 'I hecoU- 
p!ii>ius which the protocldoride will dis- l)in*n^;'rMtiosby thcn:\ aie, for ihe 
soUe. I*rf>bahly, sa>H Nip II. Davy, a defi- SublcHlidr,3.0 ^^ • .--..,;,, ^- j ,.^ 
nircoiobinaiioii ma;. i>r obtained, in which phi »«ph(i'u«, S * J i*w*.i.-.N o. -- 
ihe prftpnrtton iA' cldorliu' will correspond l*Mio«lide, I J -4- 1«'>-^ 1 4- 10.*^' 
t-i :he nroportion of oxs^-m in the oxide of DenTiiM|ide,l.3 -4- -iLi 1 -j- ?y.(^ 
phospiir»rus. The suhclildride would consist I't'inxftfturettedfiydroQ-r::, OfthiscnnipoiiTu^ 
o*" • phojydirr!*^ -*- '1.5 chlcTir r ; irofO-^ :' 'hTO ••IT'; *"" vut'^*.'"! ■ fln'* •"•*p^!^»ir.jif o*"« 
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^iriiue iiTencli conititiicnt, anil llicrcfuiT to 
bi' called ])ti(i>pliiir(rUi-dhydr<>ren; an'>tlier, 
ill wbicli I lie I'clutloti rif pliinphnnia h nnr- 
liuH' Icii iv bu called therefore subplius- 
jitiiirelted bydmj;i-ti 

I. Phoxphui'olU'd hydro^n. Intoasmnl] 
rclort tilled wiili millc of lime, iir ponuti- 
water, let Miiur fraj^menls iif phospliunis be 
iiitn»Iuc«il,Bn(l lut tlic Ileal nf ait Ar^atid 
tiainu be ajipliod to tliu botloin of tlie re- 
tort, while lU beak is immersed inthi-watur 
of a pncunutictroii^^. lltibblesof^Di w.ll 
cnine ovrr, wliicb explode xponlanuiitisly 
A-'illi contact of air. It nuy nL^i> be procured 
bv tbc action of dilute muiiaiic acid nii 
p'btttpburet of Umc. In order to obtain tlie 
p.a pure, however, uc must receive it over 
nieiuiu^'. Its KmcII is veri'dtxafpvcahk'- Its 
sp. IC"*- •* 0-9Cr32. IW cubic iticltes weif^i 
S7.5 gr. In oxygen, it iiiflumeH with a bril- 
liant white liglit In cotnmnii air, whr-n tin- 
l^aieom bubble buntn the film of water, atiil 
I'xplodes, tlierc rises up a rin^ of while 
iiuoke, Ituiuniniiiiithedurk. Wst^rnbiorbi 
about l-Mthofits bulk of tliii ipis, and ac- 
quires a yellow colour, a bitter taste, and 
tile characteristic smell of the ^hs. When 
brought in rontoct with cltlorinc, it deto- 
natei with a brilliant ip«en lif^ht; but the 
products have never been particularly ex- 
amined. 

hy tiuuniitliiq^ a sericioT electric explo- 
iioiu,d)Hni{rh pbitiphiireitcd hwlrojfen. the 
phosphoniBikprecipitiiicit. and hvdroKcn of 
iheoripnalRxwous volume remains. Hence 
I he composition of the fris may be ilcdurrd 
from a comparison of its speeilie gravity with 
-Jialofhvdio^ti. 

retted bvdropen, 0.9021 
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n-avly 7 voluiir^ of sul ihiipctted IiydroKcii 
arc iirodiiri'd. Xon- as Ihe dcn*il> ofvapHiT 
of pliu^phri'.'ii-, is>).)j.i:l, aiapftrarsbothlniir 
the abnv<; annltsls uf phiMpiiiirelti'd hiilm- 
^n, and as also may br iiiffrrvd fnmi nil 
H Davy's oqiiivaleiii prilDC .if pli'isphoMv 
twc Ann, I'MDHFiioaii'], the urriwiit gate 
ouiicnnipdiind residts evidi'mfy from 
2.-ol,.nie»olhy.3 ^._ qq^.j^ y - _ ^^^^ 

dmi^n, S 

And 1 volume) 

.if vajKinr ofC - O.H-:; 

phosphorus, j ■ 



eoEisists of :j primes utli\drot(cn ■- lt,JS + 
onenTphiispluinis^ l.S'l.ZS; being tliC 
same weif;ht with the nrime of aifote 

It is prubiib)i> that pli(iH|iliurelted hydra- 
I^'u gm n'niivlimci cimlains the sub] hnt- 
]ihiirt'l anil coumioii hydiii^-n nii^ed unti iL 

" There Is not, perliaps," *Jy* >>r 'I. Ha 
VT, " ill the whole series of chemical pli.- 
n'omenn.amorelie.vilifnlilhialratidn ufthi 
theory of dehuiie [iroiHirtiiin*, 'ban tha; ■■f 
feretl in the decninpiisiliun tif hiilr»plit'< 
phnroiis acid into pbosphoi'ic acid, and uy 
driipbiHpborir g»a. 

" F'Htr proportions of the aeiil. rnni;'in 
four proportions nt phosphoniH aiid lour ot 
cixif^n; two proportions of water, Ciu'-iic 
fiHir proportiims of bvilrof^'H anil t m n ol' 'i- 
yjren, (all by vdlume). The six ]trii;><iniiiii' 
nf mvpcn imiti- In three pKip'irtioTit H 
phoapfinnis '0 form iJiree of pbnspb 
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1 he ptiial must be kept closely corkeiU encc of an extract. Dissolve in alcohol of 

otUcrwi&c pho^phorniis acid is speedily 0.817, and evaporate the solution to dnneas. 

toniied. Ily rcpcatinj;^ the solutions and evapoi aiions, 

I'linsphnnis is soluMc in oiK and com- we at last obtain a substance equally solu- 

mutiiou'cN t.i tiu'in thi* pniprrty of apptrar- ble in water and alcohol. The colouring' 

in^ Ult1Ul10il^ ill (Ik* d:irk. .\Icoiiijl unci ether matter ma) be removed by afptatiiif^ it with 

:dso diss<ilvc it. hut nion* sparinj^U. a litiic water. Crj'staU of pure picrotozla 

When sA-;ill<iU((1 u\ the ipi-mtity nf u now full, which may be washed with a lit- 

j^rain, it ucLs »< u poismi. A/otc dissdhcsa tic alcohol. 

Tittle of it, and Iils iis vnhiiiio enlar^ctl by TIil' erystals are four-fuded prisms, of a 

about l-4Uth. Sim* V.i n'.oHKTiiR.* v. Iiite cohiur, and intensely hitter taste. 

* l*Ho«(pii(MirH (of liuldwin) Ij^nited uiu- Thry arc soluble in 25 times their wei^^ht 
ri-ite of tiui'.'.* of water, and are not precipitable by ut\y 

* l'.<fisr«ifiurs Tof Cutitoii). Ov<<tur shells known rc-ag^nt. Alcohol, sp. gr 0.810, 
cnlriiH'd with Kulphur.' dissolves one-third of its weight of picro- 

* PiiotFiioiirs (of Hi»l(jgna). Sec LiniiT. to\ia. Pure sulphuric ether dissolves §-iths 
Stj|p|i:it»* of biirytes.* of its weight. 

* l'iinsi>ni'NKr. A ermipoundof phospho- Stpng sulphuric acid dissolves it, but not 
nis, with a coml)ustil)li: or metallic oxide.* when much diluted. Nitric acid converts it 

l*HLo««isiT<'ATrD Aiu. SccNiTROHiN. iiito oialic acid. It dissolves and neutralizes 

I*Bu>oisTirATkn Alkali. Furroprussiatc in acetic acid, and falls when this is satu- 

ofpotaslL )»ee Acid (I'liiRMc). rjtA:d with an alkali. It may tli ere fore be 

* I'HLooisTuir. SceCoMucsTios.* regartled as a vegeto-alkali itself. Aqueous 

* Phtsalitb or Pthophtsalite. Colour ])otash dissolves it, without evolving any 
greenish-white. Massive. In granular con- smell of ammonia. It acts as an intozicatnig 
crt^tions. Splendent in the cleavage, which poison. 

is perfect, and as in topaz. Fracture uneven. Su/fthnte of picrotoxia must be formed by 

Transhiccnt on the edges. As hard as to- disM^hingpicrotoxiaindihitc sulphuric acid; 

paz. Sp. gr. 3. »51. It whitens with the frtr the strung acid chars and destroys it. 

blnw-pipc. Its constituents are, alumina The sohitiuu rrystalli/es on cooling. The 

57.74, silica 34.30, fluoric acid 7.77. It is sulphate of picrotoxia dissolves in 130 times 

fitund in granite at Finbo, in Sweden. It is ita weight of hoilinK' water. The solution 

a 9«ilv9pccies of prismatic topaz.— Jirimr'iron.* gra<lually lets fall the salt In fine silky fila- 

* I'irfioMKL. The characteristic principle nunts disposed in bundles, ami poiisessed of 
f>t* Itile. If ^-ulphuric a«rid, diluted u ith nvc great beauty. \Vhen dry, it has a white co^ 
pails of water, be mixed with freidi bile, a lour, and feels clastic under the teeth, Ukfi 
yvllnw precipitate will fall. Heat the mix- phimosc alum. It is composed of 

'lure, then leave it in rvpose, and decant off Sulphuric acid, 9.^9 5 

the f'lear part. What remains was formerly Picrotoxia, - 90.01 45 

railed resiti of bile, but it is a greenish cimi- 

pound of sulphuric acid and picromel. lOu.OO 

Ktlulrorate it with water, and digest with A'ifrate nf tacrotoria. Nitric acid, of the 

rarhonntc ofbaryle^. I'he picromel now specific gravity 1.38, dilu\ed with twice its 

libcnted will dissolve iu the water. On weight of water, disitolves, when a.ssisted by 

evaporating this solution, it is obtained in heat, the fourth of its weight of picrotoxia. 

a sfilid Slate. Or bv dissolving the green When tjiis solution is evaporated to one-half, 

fiulphate in alcohol, and digesting tlie so- it hecdmesvibcid, and on cooling, is convert- 

liition over cartuiuate of p<»taKh till it cea^e ed into a transparent mass, sitnilar to a solu- 

to rtMlden li!mus |)Hper, we obtain the pic- tion of gum-arabic. In this state the nitrate 

romel contbined with alcohol. of picrotoxia is acid, and exceedingly hitter. 

It resembles inspiss;iteil bile. Its colour is li' it be still further dried in a temperature 

greenish-) e How ; its taste is intensely bitter not exceeding 140**, it swells up, becomes 

ftt Hrst, with a succeeding intpression df opaque, and ^rows at last perfectly white 

•iu eetness. It is not affected by infu^it n of and light, like calcined ahini. If we keep it 

g.i!!s but the stilts of iron and subacetate in this state, at a temperature below tliat of 

of lead precipitate it from itsa<)ueons solii. boiling water, adding a little water occa- 

t'oM. It alloi'vls no ammonia by its destruc- siu'ially, the whole excess of acid exhales, 

ti>c il;«*»ill.ition. Il'-'uce, the absence of :ind the txsti' become purely bitter. U hen 

ii.'.ote is interred, and tlie peeuliarit\ of pic- this salt is washed in pure water, the acid is 

roin«'l.* total 1\ removed, and the picrotoxia !■» sepa- 

* I'k Horrtxf A. The bitter and potscinous rateil in the state of fine white plates. 
]irineiple ai lutriiht^ itntirt.-s, the fruit of the mMttrinti' of pirv',to.v:'a. Muriatic acid, of 

m-tuKftn mum rocei//'.^. To thf (iltered de- the specific gfravit; 1.145. has little actitm on 

r<m'tif>n <il ihew berries, add aretate of lead, picrotoxia. It dissolves it when assisted by 

u liile any precipitate falls. Filter and eva* lieat,btit does not become entirely saturated, 

porate the liquid e:jutitfi.slv t« •f^f rnnM-:' V'V'' rarts of *1iis .iciJ, diln*?d v.'iih tVret^ 

Vol. II. 'i'^ 
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tiineii(«veii(1itoru'itcr, ili»ir>tve>iiaiit unc 
part or picrotoiiaat a stroiif; boiliiiK tcnipv- 
latiirL-. 1 'lie liquor, (HI ciioliiiK, U convrrtetl 
into a Rnviiti crystalline ■»»»•, riini|>o!ii.'d uf 
roiirmeil cr\iii!il»- When tlicn- crj'sliils arc 
n-cil H-niilitHl, lliey urc nlnioM iliiititiiic uf 
(ustc,niHirccle1ialiciiii(L-rtlic luiUi. I'liiv 
.liHoKc in about 400 tiiii.n (licir urinlii r,|- 
lioil'ing wHter ; but an- ahiiiHt cnlirej}' ili'- 
tiMited on cnolinK- Tln.w>liil)iluy isnnir!i 
incrcued by the prcMriitt of an c\riM« ul' 

Aeelatt «/ {■icrattj-ia. Ar.tii- arid ili>- 
solvi-i picroloxia very well, uihI niiiy Ik- near- 
ly Mtumled n-ith it by the avtisianuc «( a 
boiling heat. On riiolln^, (he acrialc prcci- 
Iiitates !n vrctl.ilc.'liiHs) (iriHrnalic needier. 
I'liiii acetate in suliibli- in S') time* iln ni'ii;lit 
ol'boiling water, tin enollnj^, it form* vt. s. 
tall of great beauty, li^llti witliout an} ai'i<l 
smell, and miicli icsx bilicr than |)icnjtn\:^i 
itielf. It is di^canijio.tfd hyuitrii' acid, vliiirii 



iO poiionmiHai pure ii-ci'utu\ia. — lla:it- 
.i,,H. .If Ch«,i,- 
* I'iMKLiTr. A \urii'l> III' ileutltL-, foun^'. 
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An alloy of copper, ii 
which llic proportion of iinc isgrtaitrthai 

* I'iziiti. CuscRKi luiH. Matter of a stn 
iiy coiisiatetice is srn)ietinir>ii drpouCcd ii 
till; tiibstance of Ibc pineal (flind, formerl; 
iM-koned, from its position in the ceiilrtr u 
ilic bndii, to betliti auat uf tltu soul, tlic in 
tcllcettial sanctuaF}', 'I'hcae- concretion 
were proved by Dr. Wolliuton to be pbus 
phate of lime* 

Mic-in-lk-on.-' -■ 



■rriiille. It ii found in A^nr^ in M.::. 
l:aiiiia, Skye, Hnd in the l'u»n)anil i.. 
Keurv, ulii'r.- ii ti'.is liiit obscnedb} Mi 
Jov m- Hubllii* 

♦rrr...ii.. Scc(;...i..- 

•I'tisii, ('oliHirhelMcPn)p-i»t^i-E(n*n<^ 
liiC'k-eri'i-Ti. In iiiiKlulHrpieceK. Iilittenin;. 
Vmr'nrfc-incliiiil:.!. TmniUirent. lUtil 
llrittli:. Sf,. i^r. J.3.yi. Ii>I'<im1)1c. lit coiMi- 
t n e III Mivi;, ni lira I'li.r J, ahiinina 0.25, inin U-.i. 
Iiis!i2.i. — k'tu/Kvih. ti occiiminbcdiiaH" 
riii.i-il u'itli cnnin'iii calrtilonr. It U (vun. 
aUi aiiinnir the >nin» of Itonii-i* 

1'litim 14 one of the metali tiirthe <]:■' 
rov.ry of whirli we ai* inilebted In oar 
runlviiip'iruri<-<i. Its ore has recently bcri 
lonml tocniilaiii,likewisv,ruur new n.ctilt, 
puliailiiini, iridintn, miiiiiiro, and rhodiiiui . 
whi'-h sen 1 lieiiitc iron anil chronic. 

'I1.<- crude platina itiu be diwilvvd ■.- 
iiitro.niiirLitic avid, prorinitatcd by imirij': 
<if aninioni.i, and fXpiHuril tu a verv tiuli-! 
h<-..i. I'liL'ii i!io acid xnd a!k:ili aiV ixut]. 
led. ai.d Ifii: inil^il rciliiceil in an a|;j;bil^ 
nil.d stall', which is rindircd inwt cun. 
pad by jin'ssiin; while red-liot. 

I'lirc iir reiinMl plalitia U bv mttch llif 
ln:.vi,,l body in nanirc. It«sp". ^r.., ,'!,• 
It IS I LIT mallenble, itiotiHi cont.idcntil. 
hiiiihr tliaii eltlier koIJ or Mlver ; in:l .'• 
ha^ll'^l'l ninch under the liammer. Ik ca. 
liiiiron i!ic tiiurli-hinnc i* not ilistinprn^ 
ai)l.' ii.mi iliai of ulxr. I'ure platina n. 
<iuiii;« a V('."v htnini; hi-al ia ii>clt it i U' 
when nrgcd i>y ■ white btai. its p«rt> •ill 
adhere toother by hxmnierii^. TIib pn- 
pi^rty, wiiich is disiiniruiahcd by the nine 




PLA PLA 

f>i\' anj' purtioii of saline fr.uit«T (liat mny one of cliarcoul powder. The pbaiphiiret 

Iiuvc escaped the action oi titc iii'i . lUitl ot iilalina is of u Mlvcr)--white, very brittle, 

it lor about Iialf an hour, in as much water ana lianl rnon^h to Kirikc fire with steel. 



1 ii.» Will carrv oil unv ciituni i\ ot inni that in this way. lU* todiid, however, that the 

iniji^ht siill exitt in the nictal. Dccuit the i:.st portions of jthosphorus were expelled 

jicitl water, ami ediilcurutc, or btronj^iy i^;. with too much ditrioiiliy. 
niicjthu pluiinj. IMatina tiniir.s with most other metals. 





amalj^amatcthem tii^other; '.indtothisamai- IMatina rentiers silver more hanl, but its 
^:iin niav be added alternate small quantities colonr inor.- dull. 

■I* 1 .*■■.■ ■■■■.! mm m ■• It It * 



of'piutina ai.d nicivMf\, till the «\holt: of the Copper i.> mucli improved by alloying 

' -I «i nic>t:d!i is coiiibinid. Several pounds with plalina. Fi'oin 1-tith to 1-25lli, or 

T'l.iv Ik: tiius anrilj^aniated in a ti;w hours, cvon less, n.-nders it of a golden colour, 

:.:iil in til'.- Lirjcu way a pi'i^.:t-r mill might harder, suseeplihic of a finer polish, smootll- 

"1 >r'.cn ihr npvration. I^rained, and liiuch less liable to niAt. 

.\-« sum as ihc amal/arn of plutina is Alices of platlna with tin and lead ire 



plntinit is (if ^leat >alue for niakinjf 

ihe amul^nm, and rmdrrs it solid. After cliemical \essi-Is. These have, it is true, th« 

*. .Ml (»!' lit'. .1' houi's, biii'ii upon the coals, or in<'onvenienre of beiiifc liable to erosion 

.11 . 1 (lucible lined with churcoal, t!ie sheath from the e:tustic alkalis and some of the 

i.i whieh t!ie ainal,<;^am is coii(:iiiKd, and neutral salts. 

u !-,;[■ t'li'.' liri- to a white he.ii ; ul'.er which * I'latinuin is now hammered in Paris 

T.ii- pla'iua m.i\ he taken out in a \er} solid in*o leaves of extreme thinness. \\\ enclos- 

btate, fit to be for>;ed. ■■>{>:* ^>rc of it in a little tube of silver, and 

1 plate in the 
sticcecded in 
exceefliiig 

platina, l..'iU\H)ili of an inch in diameter, 

r-.oaivi-l} d^stiiij^uisliabh- from water. Tor sume curious phenomena of its fu- 

If ihi- mur.ai:t' sulu'i'm <»f platlu.i be aj:i- s'.on, see HLow-riri:. '1 here are two o\idos 

^.ilL-d >\i*Ji etiirr, llu- iilu-i' v. ill iK-rtiuic* ini- uf platinum: — 

[iti-..r»>.aid with ilio tmtal. Ibis etbervul 1. The pmtoxiilc may be obtained by 

■.(iliiiioii is of a fiiir pair \ rllow, does iitit poiirinpf a solution of neutral nitrate of 

>*M\\ tiic skill, ami is prt-ei^n table b} ammo- mercury into a dilute solution uf muriate of 

nra. ' platimim. A dark bmwn or olive-^gTCcn 

!f llu- nltro-nmriaiir solution of platina powdi*r tails, which is a compound of calo- 

!» • j»rirl;il;.itcd iiv hi..« , and ihf pn-cipitale nirl antl the pnitoxide of platiniini. It 

tV^K -trdin suljiliin-.i* atnUa stil;iliati' of pla- must be well wasln-d, and then gently heated 

tiiLi Will bv foi-iiK-d. A Mibi.iir.itf mav be vi as lo tlisiipate the mercurial sail. The 

f-ii-Mied in the >:i!:ie maiiiirr. Aeeonlm,^ to pure black pi^>to\ide now remains. 100 

M. « biMii\i\. llnr ii»s.)lu!i!i' sulphate ron j^Paiiis of it, al a red heat, emit lij cubic 

: ti!t» i 1. J o.\idr fif pl.iiiiia, and I >.5 acid and inchis of i»\> i"**"* !"^^* become metallic pl»- 

\i I'lr; ihe iiiMihiiil.- muriulr, TiMif oxidi-; tiiiiin. With eiianielh-rs' flux it may be 

and the suJuiitiatc-, S^.) of oxid*-; but thr ignilid without teductiun. This important 

jMirltv of ii:e <»\ide of plalina in ihew: is un- fact, as wi-ll as the discovery of this oxide 

^t-rtuin. itself, is due to Mr. Tooprr. H woiilfl thun 

I'liirma does not comliiiie with milphtir appear that protoxide ol plaluium cciisists ol 

«!irecrl\, b.ii i-i sol »!ile b\ the alkaline sul. Matinum, 1(H>.IMX) 2j.6Jj 

phurti-s and precipitated from its nilro-nm- Oxygen, 4.rXf l.tHK) 

rjJM«: snlulion In sulphnretled hydr«)gen. 2. The peroxidi- appears to contain twe 

Prlh-iicT uniird ii with phospluims hy prime proportions. lUr/elius obtained it bv 

rirnii'ctin^ small bits of phusphonis on the treuling the muriate of platinum with sul- 

iiii-i.il healed to ndne!»s in a erucilde ; or phuric acid, at a distilling heat, ami ^ic^jj"*- 

etpiisuig to a atroni^ heat four parts each of posing the Milphatv* b\ acpu'ous potash. The 

pUtuia and concivte p!ii'<M!i«j:ii- :*«-id wl'.h precipitated oxide is a yellowi»h-bn»wnpoW» 
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der, easily reducible by a ted heal tn ibc 
mciaUic st>tF. 

Acconting U> itr. K. Davy, the protu- 
chloride it holiible in walerj wliiic iiic hi- 
chloride is inooluble. Ifthe common nitro- 
muriitic HiliitiDn be cautionaly dricil, and 
heated to dull redneu, waslied with water, 
and again dried, we cblain the bichloiide, 
appan^ntlv coniiitin^ of 

Platinnm, 100, or 1 prime 3:1.73 
Chloiine, 37.93 2 9.00 

" It baa B dull olive-bpown or green colour; 
ahanlifeelj and is dentitule of tatle und 
smcil. It i« notTusible by beat; nor is it 
altered by exposure to the atmaspben'. At 
a full red heat llic chlorine flies ofT, and 

Acciirdin^ to Mr. F. Davy, there arc two 
phoiphurets and three Rulphurcts of plaCi- 
nnn:. Seehiseicellent memoir in the J'hii, 
JLtg. to), il. 

I'ue salts of platinum have t]ie tollowing 
general characters :— 

1. The ir solution in water is yellowish- 

2. Potash and ammonia determine (he 
formation of small orange-coloured crystals. 

3. t>utphurettcd hydrogen throws down 
■Uie metal in a black powder. 

I 'J 'mprussiale of potash, aud infuuon of 
E»lii - LMion po prrcipitate. 

ta'.nM' ill .-Mi.'.^^z- I :■■.!.' oi s- Ipiiiirvl.cd 
hydr^^-'iiAu il:ro;:f;h tliu niiru-muriaiic M- 
lu&n. It uiould bo waalMd and boiled nnce 
or twice with nitric acid, to ensure iu en- 
tire conversion into sulphate. It liaii a 
bmwiiisb -black colour, and rescmbkt the 
carbonsccous crust left when sugar is ilc- 
compoBCf) by heit. It ii brinlp. easily piil- 
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with polasli-ley, und bnlk-d for liMne lime- 
It in (ben filleWd. wanhtd, and Uritd. A 
brown poiMifrisubiained, lighiirilianriil- 
miiuiting gold, which i« thcfulmitiatinij (ilk- 
tiiiuni. Il eipludei violently wlicn Itnicd 
to JOO" ; but docs not delonate hv ftiction 
or ]>ei'cuiisioii. It is a noii-coniluctor of 
riectricity. M'ilh sulphuric arid it fbnw k 
deep coluurcil suluiiun. ('hloiine and nM> 
Tiaticacid |^ decoinpusu it. Accordinrta 
DIr. E. Davy, it cuiisitti, of 



mportant paper of Mr. Davy 'ion pla- 
ins been I'ceeiitir ri-ail at tlie Koj'al 
V. the deuiU of which ar« not yet 



• Plfox.ste. Ceylanilc.' 
•PLt-qiiA«o. S,:e i;iuPHiTS.- 

* I'oisoKs. Rubsiunci'H which, when ap- 
plied to living liiHlies, drr»n|;e the vitiil 
iunctiomi, and proilnce d>-al]i. by an action 
not mechanical, 'the bluily uf their nature, 
mode of ope^iion, uiid untidotei, hut been 
called /«.i'/i-i/'.. '-If. I'uisiiiiiiliave heeBUTanp 



TbL-> 






iuflaiKi', and CDnodu the animi 
texture wiib wliicli ihey conic into contic 
Thdr action is in genrral mtire tiolcntan 
funnidahic Ihun lint uf iIk- uiherpoiwDi 
I'he folliiwiiii,- list fi-niii Orlila CLnt:iins lb 
principal bodies of this cla^ik : 

1, .Mttrm-ial pT'jmTa'i',111 ; corrmive Mil 
iimnte ; red o\it!c of nii:v iiry : t.ir 
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irro^/rf h/JL-ci/m, pure or subcarbo* pmin. 14.Cicuta virosa 15. Anagallrs a: 

tash, swia, and ainniuma. mmisIs. 16. Mi-icunulis ]jC'ri-iin'iii. 17. Di- 

ic rmarj rrui-M«, lime and bar>'tcs. (^iiulis purpurL-a. 11 '1 he ciistiilt'd \\atei!« 

Uintitv c.yid cui bouatf nf iKLri'tL-i. iiinl uils ot'soiiic of llic above plants. IV. 

\t»9 aitti t-Huiuel pavdvr. Tlic tHlor.tiit priiicirlv' of mhik* c t' ibi-iii 

iiithurtdci. V>). Woorara ot' (iiiianu. .1. <':.(iipt)oi-. 

partitioiu b/ irtiJf such as» the arc- rooms: ncl'! Auamici -■* ^"(i lloLi.vts. 24 

loiiatc, uinc» swcetciu-'d witli It'ad, SecaK (uiinuliiin. 25. KolitiintiMutiljutiiiii. 

iiprci^natfd uiili its oxide, food '^t\ Muiii latifoliuiii. -i. Luriaria ni\rtir 

ill Vfsneis contaiiiiii}^ lead, sirups folia, 

with hubacetatc of lead, piuiiibtan A 1. — .V«/f/;V ov fnitiV'^rnit /i6/.«»7.v. 

1. Sulpliu retted hwiro^jiMi. 'J. Fiitrld 

icriil ftouanjt, c'fHuvia of uninial botlics. ^v ( ontairioos 

; ifiutft • chlorine, muriatic acid, i'fllii\ia, orforiniti'samlmia^niata: sec Mias- 

U!» acid, nitrous t^iiS and a iiru-mu- M«r\. -1. Vi nonioui animals; the viper, 

»ours. rau]c'sn.iUe, .scorpion, mad do>r, &c. 

opha maoihot, the fresh root, and 1 regret tliat the liniit-> of iliis work pre- 

from u Ikich c;i&'!iava is made. f'l.idL' nw. from intniduoin^ a iiVi.tfmatic view 

• Init.'iiu ndmit^ or Molucca uond. (if the m«idc of action of the principal suli*' 

mtnatfi; 5 Uamhoge. 6. Seeds of stance^ in the abo\e cat:ilov;iie I'nder.f/i//- 

imri. 7. KUtcrium. 8 <'olocynih. tmuit, »irft*'«ic, CopfH'r^ At-.ir/, .Ufrrwri/, A'l/- 

lu-Ueborc root. 10. Illark helle- i''<', pretty copious dctaiU are pvrn of llie 

t. 11. Seeds of Nlavfsaere. I'J. The poi.sonons eHects of their preparation*!, and 

J fruit of the ahoviii of Hra/il. l.t. of the best metliods ot counieractinf;: them, 

ndron rhr\«anthiim. 14. llulbs uf .intiihtc /*•>«' vrcrffaf/h- futixotiM, Sf. Ura- 

, {(^tliert-d in sitnuiier and autunm. picz has aMrcrtained, by numerous exjx'H- 

inilk\ juice of the convoKuhis ar< ments, th.tt the fniit of \\n: ft nii/ra con hj'uUt;^ 

(>. .\.*ic]cpias. 17. (Iliianthc fistulo- is a powerful antidote ag^innt vegetable poi- 

ocata. IK. Some species ufr/rv/m/t;;. sons. lie poisoned dogs with ttie rhus toxi- 

ione Pulsatilla. 20. Koot of U olf *8- codcndrun, heudock, and nu\ vomica; and 

. Fresh roots of Anmi maculatum. all those which wcn^ left to the cHcco oi* 

es and bark of Daphne .Mc/ereum. the poison died, but those to which tlic 

pLtui and emanations of tbf rhus above fniit wus adntinistered, rei:uvcred 

inlron. 24. Euphorbia OOicinalis. completely, after a short illness. To see 

lai speeiesof ranunculus purlieu- \v hcMier the iLUtidote would act in the s'mie 

uipibtiiis. «6. Nitn*, in a larf^c dose. v. ay, applied ('\teriiail\ to wounds int«)\\ hicli 

.r Uiusi-Ies and otlwr shell-fish. \ electable poisons had been inircMhicc d, he 

Wirrottc tinii .:iif}r/tiinti fn,iiunjf, took two arrows, uhirli bad been dipped 

: /.'-ci.'ri A ; liydro{;eu, a/ote^ and ox« into the juice of the nuinvhtniUr, and slii^litly 

>te. wounded with them two rats; to one ol' these 

»py and opium. vounds he applied a poultice, coniposeil ui 

; roots of the scdanuin soinnlferum ; the fniit of the /nii/irti nuiUfMu^ while the 

nd lea\e<»of the solanum nigrum; otiier was left without any ap{)Iic:itiou. 'the 

111* morel with \ellow fruit. 4. The funncr sullered no inroiixenicnce, except 

I li aves of the atnipa mandm^'ora. from the |iain of the wound, which speedily 

a stiamonium. 6. ||\osriamus, or healed; while the otiier, in a sho.t time « 

. r. Lariura \iro>a. 8. Paris (ptad- tell into convulsion:!, and died This fruit 

' her!) I'arii. S*. Lauro-eerasus, or losi -^ l Ik sr valuable virtues, if kept two 

1 aiul pnisHJc :u'id. 10. Merries of }i*ars :d'ler it is (gathered, 

tree. 11. Kr\um ervilia; the seeds. Dr. (1i!:»hohn stales, that the juice uf the 

<ieed> of lathyrus cicera. !:>. Din- sujrar-cane is the best antidote tor arrtenic. 

[er of bitter almonds. 14. The ef- J)r. I.wnan .'^pahhuj^ of New Vurk an* 

man\ of the aliove plants. noonees in a small pamphlet, tliat for a!>o\e 

\ircrttii;-t:rn»l fMifftiis. these fifty ) ears, the Sciifr-'a.iu JAit.'>''j^ft'u 

bonir aeidi the {^is of charcoal has proved to be an infallible means for thu 

d fcrmcntinf^ fupiors. !J. The man- prevention and cure of the li\dro;i|mbia 

^>. Faba Sancti l^natii. 4. The ex- aficr the bite of rahid unintals. It t^ belter 

ami juici oft he poison-tree of Ma- applied as a dry powder, than frcnh. Ac- 

r t'pas-Antiar. 5. 'I'he ticunas. 4». eordm}^ to theteslinionios ofsevtral .\nieri- 

peeies of ."^trychnos. 7. The whole can pb\4icians tbis plant, not \et received 

.auro-cerabUH. 8. Delladona, or as a remedy in any r.uropean.V/fi/tf/d •)/€¥£!• 

);;hishade- U. Tobacco. 10. Koots iii, ajforded perfect relief in abo\e a thou - 

bryony. II. Hoots of the i-hcrro- sand cases, as well in the human specie^ as 

silvestre. 1*2. Coniuin maculatum, in the bnile creation, (dopt, swine, and of- 

cd KeiPluck. 1'. .T:»!iii.'^a cjna- "mV— /*A '. .V'T-. hi. p. 151.* 
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■ l'DUitBua-fii..iTE. Ree Cl**.* 

* PotLH, 'I'be jiowileiy mattcrcvdlvcil 
from die diUAmr uf flau-ore. 'llikt of the 
itale teciM, fruni the eijicrinu-nlj nf Poiii^ 
cnif and I'aiiiiiiclin, to kjipruaeh in iti cnn- 
htltution ti> Hiimal Mibtianrus •, thut of tUe 
iiaud-niit euntaiiii tsninn, rc«in, iniicli ^i|- 
lun, Mtd a little fibrin i and ilitit of the tulift 
ylcUud to {itotlhua the folluuin^' coiulitu- 
untBinZTipBrtBi 

\'o|'i:tiiblc iiIbuniGn, - !2t).3,!l 

Malateuf lime, wilti trace of ^ ^ -^ 

■nataie <if ina[,'ni;sia, J ''' 

Malic aoiiU ■ ■ - 1.<J0 

Malai^ <.tamnn.ni.-i, ^ 

Cotoiiriiii; luntler, y 1.2S 

Sttltpetru .' 3 

The prinr.iple in piilltn, intvrmnliuie be- 
tween gluten and arSiiincii, liai been iiiiiieil 
•■\ llr. John, i'tlkniH. 
' It i» j^eUuw, witlirxtt iisii aTi.l smell ; in- 
v'lliihlc In water, aliyiliol, eilii^i', l»t, and vu- 
'.ilileQlli,and |M'troleum. 

)t burns with flaniu. »n cxiiikuu-g tu air, 
- aunmcii Itie smell ami la^ti: of c1iv«w, 
-in'l noon l.i;ei>ini,'ii putrid uilh diwliguj^- 
niL'nl of amniititia.* 

' PoLfvHBDiTK. I1ic ciiluurin^; matter oF 
.nlTron* 

• I'd^piioiix, IVhitcofiilc c.f ilm;.' 

Pum-ELjiiA a lliL- niuKt bL-aiilil'iil and Ihe 
;inr^st of all earthen worej. 

The art of niiikinjt mirccliin isi oi.c of 
tlicMc in which Kurii)>e lins Iil-cii excelled by 
"rielit^d nalitni^ 'I'lie first iiorcilain that 
v.':isiieeuin Liiropc was iin.iii^liT I'l-oin Ja[iaii 
■uhI (rhlin. TliL- BTiiltnc*-!, w 
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iia. See Kaolih, Prrrs-mr, nnd PoTtiaii 
['nniKiiin ur ItiAunin. Hcanmiir gaie 
tlic ijiiality of porcelain to frIaM i that ti, be 
rrndurvU ^laiHOf aniilkyciJunr.Mmi-trani. 
Iiaren', in Jianl as tn ili'ike lire with Keel, 
mfuHblc, and of a libruns gmin, by mcanatf 
cementalioii. 'I'lie process which he piri.- 
liahed ii not difficult. Camninn glan, aich 
us that of which wine bottles are made, hk- 
ccccls huTil. Thu);la]i9 vcuel which U(o be 
cunverled intu |)oreelaiii, is to be eiicluwd 
ill ■ baked earthen cane or svf^T. 11w 
I cifiiel anil cuiK arc to be lilU-il with a c«- 
mciitcompoaed lit ciinal )iarls nf unit iikI 
|iowdcr(.-d(fy|isiini or plaster; and the vLule 
is to be pill into a potter'H kiln, and to rt- 
iiiun there duriiiK- the l.itkiTii; of comiuiui 
earlbcnwaie I atter U'hich lliv glaiu venil 
will be ii.iniil transfunned into lueli a niul- 
ter ax lius been dexcribed. 

* I't.Hriiiar a a compouiul rock, ha%in; 
a basis, in u'hicli the otlwreontcoipiininrcui 
coiulitiicnt parts are imbeiklcd. I'he buveii 
simivtimes claj'^ 



loldiH 



perti'cJy, and heiH-u tlicy appear M>nwtiRKS 
(jraniilar. Acc»nlii^ lu' ^\ unier, there irf 
two distinct porpliyr)' fiirmations; the oMc-'^ 



■ngnej* 



in beds c 



and attn m mica«late uihI ctuy-ilate. Ijc- 
tneen ItLiir in Atbolu imd Ilahiacaniouli, 
thtre is a very linvusain|:ii-'<>f a bed of poT' 

])liyry-»Ia;e in ni'ca. The n i:(ii-.J porphirv 
liirnialiun 19 niiicli mni-e \iiilily extenJeii. 
ll roiwisls [irincijiiJli iil' rl;i¥ purphifi, 
uliilcthe fornitr enri\l-is diittiy ot liorlr 
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Snllou*, 103 and Mr. Dossie have inadvertently directeil 

iliftk, 1 1 1 the contmr)-. '1 his Aalt thus refined is call- 

As|)i:n, 61 cd pearl'ash, and nmst be the same as tlif" 

liri-ch, 21.' Dantxic pcuil-usli. 

Fir, l.JJ To obtain tiiis alkali pure, ncrthollct n- 

Pcni cut in Au- iif)^^** ^^^ acconlinpf commends to cv:i]>arutc a soliiticm ol* ]>ol- 

pist, }^ to W'ildcnheiin. ash, made caustic by l)oihii}( with (luicklinie, 

Murmu'ouil, 748 till it becomes of a tliickish consistence, to 

runiit(«i\, ■>'' ) add almiit an equal weight of alroholy and 

llr:ith, II j Wild'-nhcim. let the mi xtiiru stand some time in a ciosf 

On thesf tables Kii wan muk.i.'» tlic follow- vessel. Nome solid matter, paiily erjstal- 

inj^ n>niLirks :— li/ed, will ctdU-ct at the bottom ; above thi*s 

1. Thut in (;-<MU'rji weeds vicld monr ashes, will be- a small ijuaiitity of a dark colonreil 

and their a.'>lies mtirh more salt than wooiU; fluid, and on the lop another iii^liter. ' The 

:ii)d tliHtcon'ii-rjiiemly, as to salts of the ve- latter, s(*puraled by decsnfation, is to be 

^eta))Ii' ulkali kind, us potash, pearl ash, ca- evapomted r|iiickly in a silver basin in u 

dmii, .vr. miiltrr Aincric m, 'J'rieste, nor the Kan<l heat. <it.iss, or aliriO;«t any other metal, 

nortlit rnco*iii*.iifs,huv«::niy ad\antage over would be corroded by the potash. Before 

liiluitil. the evapoi-utir>ii tias boirn carried far, the 

".^ rii.it of nil w/»rd-i fuini^ory pHnhici's scdutitm is to i)i* rt-movtrd t'i*oin the fire, and 

riu<.t xidt, and next to it uoi'iiixKiod Itiit stitttrci! tu siuinl at ri-si ; when it will ag^n 

rr \\ i; attend oiilv t«i the <inantity of salt in a scpanite into two fluiils. 'I'tic lif^liter, being* 

•^ivcii wfi'^lit oi' ashes, the ashes of worm- pour<*tl ofl', is ajrainto he evaporated witlt a 

\MUid «.<)iit. tin most. Trifolium fihrimim also quick lieai : :in<l on Mandin^ a day or two 

pKMliK'cs n^irc ushis and suit than firrn. in a rhiNC \essid, it w ill <lcposiic transparent 

'I'lio proci'-^ toi' (iblairMi;^- pot and pearl- crvstals of pure |M>taKh. lithe liquor be 

ash is gi\c*n hy Kiit\:iii. :ii follows : — cvaporattd to a ])ririrlc, the potash will 

1. Till' \\M(I-. .*liii il.l iii- cut jn^i bi-fore cuncrcte without n';;iilarcrikstalli/ation. In 

tiny M'r'il. ti'.cii ;)ri-:iil. Ui 11 dried, and g^a- both cases a liij^h-coloMrrd licpior issfparat* 

;lir red r:<.Mn. cd. which is to be pour<>rt off; and the pot. 

i.\ riti-y !»!i(in!d ill' hnriii d \uthin door4 a^h must be kcpT c:ii%ftilly serlude<lfromair. 
•Ill a p;i'f, :tiiii ih'' a-ijies laM in a thcjjt as A nerfi-c.U pnit: Mdntinn <if potasli, will 
1'ftt :.s ;!.• y an: piodni'cd. II' any charcoal remain triiis;>aiviit,r»]t the aildition of lime- 
in* \i!iii>ir, it si^irild bo pick- <1 ont, an<l water, sh.ivv no efferx cscience with <liliitc 
?hr<»\'. M hack iiit" t'.t- r,;i«. If ilic weeds be siil}}hur'ir aciil, and n«»t ^ivi: any precipitat'.* 
tnnihi, nllt^'h coal will he founil. A close on blow iiii^ air from the lungs through it bv 
Mnothi-i'v d fire, w hirli has hi*on recommend- means <if a tiihe. 
cd hy siMiK', is vcr\ prejudicial. • I'uix* pf«tasli for experimental purpose*:, 

.'i. They siiould hi- liviviatefl with twehr may m;)St easily be obtained by ijrnitinf 






t.mes their V eijjlit of hoiliiif^ wati r. A droji cream ol' tartar in a crucible, dissolvinr tlif 

4»t' I lie ^(dir.iou of cmroiivc sublimate wuH re si dm: in water, fdtiTinjj, boilingf with :i 

jmnu-diately discover u lien the water ceases (plant i'.y uf (piirklinte.and after subsidence . 

ti) tak« up any in«*i-o alkali. The earthy dec:iniiiif^ liie clear liquid, a n<l evaporating; 

matter that remains is said to be a good ma- in a l.msely cii\ere<l siKer CHpsiile, till it 

inre tor clayey st/»N. fleiws like oil. Mid ihen pfiurinK' it out on a 

k The le\ thus titrined shoiiM be evapo- clean iron plate, A solid wliitecake ofpur.* 

i.»»eil t<» dryness in iron ]ians. Twoor tljie«! Ii\di:.ie ofpoiush is ilris i/>i:iii)Ml, witliotr 

*■ Wast of these sIiouM he used, and the ley, thea.M'ncx of a!ci>ln>l. It inuni he immedi 

at fast as it is cuiirreted, ])assid fnim the ately broken iiit<} I'lai^'-mt nts, and kept in .i 

o.ic to the other. Thus, much lime is!»;ived, well-stoppered phial. 

as weak leys r\a|>or.tte more cpiickly than A> lh\) part.s of tube a rb on ate of potash 

f!ie stronger. The vdt thus pnKturcd is of'a are ( quixalent to about Tu of pure conceu- 

dark colour, au<l conluius much extractive tra'.«-d od of vitriol, if into a measure tube, 

matter, at:d beiii!^ lunned in iron pots, is gi i.luate^l iT:to 100 equal parts, we intn^- 

called potash. ihice the 70 grains of acid, ami fill up flic 

J. I'his salt shnuiti then be cnn'icd to a r<Mnainln,L;' space wi;h water, then wc ha\i- 

rv^verberatory furnace, in whirh the extrac- :\ii alkalinn-ter ffir estiinaiing the >a!ueoi" 

five matter is burnt oil*, and much of the wa- cominerciul pe.irl ash<>s, w Ii>h, if pure, will 

t"r dissipated : hence it generalh loses fnim re<piire for I'M) grains one liundn-d divisions 

ten to fifteen per cent of its weight. Parti- of the liquid to ncutndi/c them. If the) 

ciilar care should he taken to prevent its contain only fiO per ci'iit of genuir.e siihcar- 

int !tiiig, as the extractive matter would not bonate, then KX) grains will require only ('t\) 

then be prrfectly consumed, and the alkali divi ,ions, and so on. M'iien the alkalimeter 

would form such a unioii with the earthy indications arc required in pure or absohite 

p'Aiis aseotdd not easily be dissolved. Kir- potasli, such as constitutes the basisof nitri*. 

w :iii adds this cauliun, becaiisj Dr. Lewis tlien we mir^ use 102 grain* of pure ull i-i 



POT 

vUrCil, alonff with the rcqiihute bulk oC 
■rater tn fil) up the volumu of the gradu- 
ated tube. 

The lirdnte of potasb, >!> obtained by the 
I>receiliii)f iimreii, Uioliil, white, indvi- 
tremrl]' cwixtic; in nilmitc ciiianlitk-s, 
ehiaa{;in[; the purple orviiilprs «nd eahliaj;'' 
lu a green, mlileiicd litmus lo purple, und 
yclldw tiimerie tn n m1iU*b-brown. U ra- 
pidly atlrarts biiniiilliv f.ii!n Ibc air, pns^m^ 
into' the oil oftartm' /"-i- iHi'imttm of tticnld 
'hcmisUi anaiut', li.iU-«V4-r, aI«o pvcntn 
the deIique*CLil -inhc^trhonate. Charcout 
:i{>plied to the bvilriti: orpntnsh at arhe-r}- 
ivd heat, gives birtli In f irb.iivtlcil bjclro- 
!ten, and an altaliiic ■iiibcarliiinati- -. but :ii :i 
lieat biwileriii^ im whilciic^s e:irbiiii'<tfd 
hydrogen, earbonwix oxide, and pnij^^iiiw. 
arc fbrnieil. Scvi'rul mL'tals dci-omputi' ibe 
hydrate of pniasli, l>ythrt aidt.lb.aii pi!- 
ilcularlv pni.isiliim, AKliiim, aiul iroii. Thi- 
tUwd hydrntn of putMh^l>nIliat4«l'.'i.!>j^ll'll■ 
^oxiUe of pota.«iinm+ l.li*v.-ater ■■- r.Wj, 
'.vhieh number reprewnti 'lie conipdnnd 
'iHme efpitralenl. It it ii-«il in mrgi-iy. »'■ 
' !(.• pnteiilini ciiilory f<>r tiirming i-vlianii 
..'1.1 it wa* r»rin -'-1y emplmi >t in riiiidiciae 
,:irtlci1 witli l|i'i>*hs ai a li'hontriptic. In 
•'hi-:ni:i'.n', it is vcr>' eitennvety employed, 
■mill ill man'iFir*iii..-B nn.l m a reagent in an- 
.ilyii-b It is(lu>!.nsinfnIl;heRnn)iiKmMif^ 
bcnp*. Tlio nxiile* iif the fiillituiiig mt^ds 
ur^siitublc in atpie.ms [iiititOn— Lead, tin, 
'lickel, ar^nic, CoImIi, illHn;^ii<>v;,ziiir,ait- 
:iinnnv,tc1hiTiiini, iimi^tcii. niiitvbiloii>in>, 
iiii- tlif ■i.ilphtirct, -r,? -irLPHi-n.' ' 



ViXt 



nnttW pitial, mm 
pure naplithu. II 'imidurH olcctri'.ity like 
ibpcommnn melaN. Wbrii tlirown uiwn 
valer, it actn with Rri'at % i'lleiiri-. and swim 
upon the (iitfaer, bunuTi)' u'i;h a heuiiii'iil 
litflit of a red fnlour, niixcd u-ith ilnkr. 
The »ater becomes 1 lohillcm of ji'ire pol- 
asli. When mndcrately hcutrd in the air, i'. 
inflame*, h<imi witli a nsil light, and ibrmi 
oH' alkaline fume*. Placed in chIorinc,ii 
spnntaneoDilv liurnii uiih great brilliancy. 
On all fluifl bodiui which contain w^^ 
or much oxygen or chlorine, it readily ict9^ 
and in its gcnetal poa'cni of chemical con- 
biuation, says its illustrious discoverer, pot- 
avtlum may lie compare<l to the alkahed, or 
universal snlvont, imagined by the alcb^ 



It hi'! 



oinbim' 
i-d'la'c. 
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the rcsiili of i;4 cnmbiistinn is an ntiaft- 
I'oloiirsil fuiubk siilistanre. FarcTerygniti 
of the metal contained. »h"ut I fg rubit 
iiirheiofoiygcuati: condensed. Toouh 
the experiment accumtuly, the mrial ihnulil 
be burned in a tray ofplatina coxcr^'J v.'-\\ 
a coating of fused muriate of potaiti. 

The substance prtKtircd by the ca■nll^ - 
tion of pottnium at alur temperature, b. . 
first nbDcrved in October 1S07. by Sir II. 
T>:ivy, who supposed it to be thp priituviilr. 
bill MM. tlay-Ijimic aid 'nicninl, in 
Mlil, -bnued. that it uai in realiiT Uic 
(l-r,'.,vi,Ic ,ir pcmxidt. When it ii iL'ni»-n 
li'.."!;.,, iii>:fcii iici-'ilvcrl. ai,da wIl'. 




POT POT 

kith filled pota«b, the proloxule may also invaan. The resulting: sulphuret of pot. 

»e ohtaine<l. The proportion of oxyj^n in assium is of a <Urk f^ray c<»l'Hir. ft nets 

he protcxidc, isilf;trmine<I by the artion "f with ^^reat eneix% on wa'tirr, pnKltxinj^ siil- 

»oi4niiim upon wjiier. 8 jrmins «»f potas- pimrelted hydrtij^en, and bimii bnlPnutly 

ium prvMlnce fnun wat«T about 9i cubic w!ien heated in the air, becoming sulphate 

nehca cif hydrogi-n; and for these the me- of potash. It consists of 2 sulphur -f 5 

■I miitt have fixed 4^ cubic inches of oxy- potassium, by Sir H. Dary's experiments, 

^rn. Hut as 100 cubic inches of ox}'gen Potassium has so strong" an attraction for 

i^eigh 33.9 gr. 4j will weigh l.€l. Thus, stdphur, that it rapidly separates it from hy- 

>-6l jpr. of the protoxi<le will contain 8 of dnipi-n. If the potassium be heated in the 

netil; and 100 will contain 83.25 metal -f wilpiuirelte<l gas, it takes fire and bums with 

,6.75 oxygen. Krom these data, the prime great brilliancy: stdphuret of pota*«sium is 

tf potasaium comes out 4.<J69; and that of ftiiTncd, and pure hydrogen is set free. 

he protoxide S}J69. Sir il. Thivy adopts Potu^siiim and phosphorus enter into 

he mimber 75 for potassium, corresponding union with the evohr ion of light; but the 

o 50 on the oxygi-h scale. mutual action is feebler than in the preced- 

M'hen potasaium is heated strongly in a ing compound, l^hc phosphuret of potai- 

mall quantity of common air, th(' oxygen sium, in its common form, is a substance of 

if which is not sufKcieut for its oont'ersion a dark chocolate colour; but when heated 

nto potash, a sid>Htanci- is forme<Iof a gray- with potassium in greut excess, it beec'ines 

sL colour, which, uitcn tiiniwn into water, of a <leep gray colttnr, with considerable 

ftervesces without uking fire. It is doubt- lustre. Hence, it is piobiible, that phos- 

ul, w hether it he a.mixture of the pnitoxide nhonis and potassium are capnhle of com- 

lid potasHium, or a combination nf potas- oining in two proportions. The phosphu- 

inm with a smiller pn»portion of ox\gen ret of pot:issium bums with great briliian- 

ban exists in the protoxide. In this cast*, it cy, whon exi>osed to air, and when thrown 

i'ould be a suboxide, cuiiaisting of 2 primes imo water pn)duces an explosion, in conse- 

rf potahsium - 10 -|- 1 of oxygen -- 1. qiience oftiif inum<li;tte disengagement of 

M'tien thin pieresof }M>tu.<;.Hiitnt are intro- phosphuretted h\dnigi-n. 
Kiced into chlorine, the influnimutioh is ve- Charcoal which has bt en stmngly heated 
y vivid; and when potasaiuni is made lo act in contact with potusiium, eflt-r\( sees in wa- 
nt chloride- of sulphur, tliere is An explohion, ter, rendering it alkaline, though ttie clitir- 
rhe attRiCiioii uf chlorine fiif potassium is coal may be p;*evioi.sIy exposeil ti^ a tem- 
nuch stningrr than the attraction ot oxygi*n perature at which potassium is volatih/Lci. 
or the mi'tal. Hoth of the uxidts of |H»tas- Ilenre, thrrc ispn>babh a compound of the 
ium are inmu'diatcK dec<mipoS( d by chio- two formed by a foi tdr uttruc'.ion. 
ine, with 'be t(irmution«if a fixed chloride, <)f »!! known siil>>tunc' a, potassium is 
Jul the extiieation of oxygen. th:it uhicb b;is the strougi-st attraction for 

The combination of potassium and cblo- o\\g«-n; :md it prrHtuii-s srcb a conilensa- 

ine, is the substance which has bcefi iin- tion of it, that thf oxides of pot;issium are 

iroprrly called muriate oij)oiash,aiKl which, denser than the mt-tai itself. I'ottssium has 

n common cases, is formed, by cautiing U- been skilfull) used by Sir II. I>av) and MM. 

[uid muriatic »cid to naturate sohilioii of (i;ty-I.ussai' and Theiiard, for dt^tecting the 

lutash, and then pvaporiting the liquid to pres<nre of ox\gen in b(Kltes. A nuuwier 

lr\ ncss and igniting the HoUtl rcsichium. The of subntances, indeconiposable by other die- 

iytln)gen of ttu* acid lR*re unites to t!ie oxy- niical agents are rr:ulii\ lU composer! by this 

;t"n "f the alkali, funning vat er, which is substance. — FJt^uait-! '»/ Chtmictd PUl. hy Hir 

•xhaU'd; while the remaining chlorine and // Ihivy. 

loiassium combme. It consists of 5 potas- • INitahmtm, (Iodidk or.) See Acid (Ilr- 

ium -j- 4 5 chlorine. naiouic )• 

Potassmm ctunbines with hy<lMgen, to I'ottkrt. The art of making pottery is 

arm potassurettid hydrogen, a s*p(mt.iiieiHjs- intiinafcly connected with chenustTA', not 

y inflammable g.i^, which comes over tMxa- onl\ fnun the great use mad«« of earibc n 

lonallv in the pnKhiciion of potassium by vessi-ls by cb( mists, but als<i bec^iuse all the 

he gii'nbarrel i xmrimeiu. MM. iiavljis- pn»ce»ses of this art, and the mean* of |K*r- 

ac anil I'benanl di scnbe also a solul com- feeling it, are «lep( ndeni oti cbi n/isn. 

HHind of the same two iiigiiditrnss, vkliich The pmccss M manufacturing stcmtwarc, 

hcv call a Ii\dnircl of p«»la!isium. It is aceon 'ing to Dr. \*at.sof,, is xs lollops: 

brnieil by heating the metal a h>ng while Tobacco p-.pe cU\ from DonRtsbire is 

Q the gas, at a temperature just under ig- beaten much in water. IJv ibis process, the 

lition. Thev describe it as a grayish sohd, finer parts of the clay n ma n suspended in 

^niigoiitits'h)drogcnon contact witli mer- the w:.ier, while the coarser sand and other 

;m^'. inipiinius fail to the bottom. The thick li- 

When potassium and sulphur are heated cjin'l, c<»nsihtitig of water aiMi the finer parts 

ogether, they comb ne uith great energ\, «»f H-e clay, is t nlu r purified bj p:-s^iiig it 

bith disengage incnt of heat and light, even throiigh hair aiKl lawn sieves, of dilferent 

VQL. II. ^1 



van-!*} will) ■iintlin' rNjiidr. 
muy be tlir mime (Wiimti , niul cniu>i<i>'> pr n ' 
fliiits, ulciiK-il, pniiimT, ami svifir-ntli d in 
wairr 1'h<- mlxtiirr ih llicn ilricll in a tcilii; 
«ncl hrinpaneni'iinl bi'alrn Hi k prniiiT tem- 
per, ii hrcumn lii liir hcinif fiiriiKnl :it the 
ulii-cl into dnhm, pUti i, hovlw, kr. Whva 
tliiB wure ii tit he piit imnltii-fiiniurr tu l*e 
lukirtl, the levvral |h(-ci-< of it hti* plarvil in 
tW cuHei Qudc (if rkty, ciiXc-l wf;Kiins wliidi 
nn- [Mini one iipnii nnoilu-r, in ilir dunie of 
tKt- fnmuci-. A rin- i* thrn liKtiK-d; hikI 
wliun the niru i« hnxiriil tn a pni|icr It'iti- 
piT, wiiirh linpp>-na in »b"iil Pirli -littlit 
hn»n, it w i>Lu!(-it i» coMinum salt. 'Ilic 
Hall it) Idnmii into \hv fnmiu'i'. tlir*<iif.'li 
hfilcs ill thr iippir pur* (it'il, l>y itii' In ut of 
which it isinhtumlv nimvMi'd'iniiialhich 



<nit»»dc, (iliL-lop hi-iiiR i-ini-riil tn prt- 
vent ihc sah fnnii lalliDif iin ilic wiin-)i and 
aliuchinic ituvll'ld tlU' i»irt»rf iif tht »aTi'. it 
I'triTm lint vitrcxiit nxit u|hiii the ioiiI'kci; 
whirli is ralb-d i\>, gliizt'. 

Till- j'l-lliiw (IT (pii'i'ii's-vniv N niaik cf 
tlidkime tiiatt'irilK m tin- f1inl-war>>(1ii'l liir 
pmportiiiii in wi4r|i tin- niati-i'i.ili mv inixtil 
IX not the xamr, iiur in tiK- wnru i;lu/>'! in 
the Mine w»y. i'lie flinl-wnn- i» (r-tii'nlli- 
mmtr uf 1'miv mraiuiK't iif lujiiid Hinl. ami liT 
oif^lli.'tni <il' lii|iiiil riay. 'i1i>' yvlliiw wan- 
h!<s a givatiT priipiiiiiim <if c!.i\ in it. In 
Mime fnaiMir^turie-i thi\ mix 30, and in 
'.then 24 mt-iiMimi of r'ii; , widi 4 iil' nii't. 
'l'lii-ii(-pnqiiiriiiHa,il'<;siiniaU-ilhy Ihru-i-iKfit 
i>ftiirn)ait-naU,H>i<.ldiin^ubl}'^'ii<^l)<tiiu- 
flliil-«art ahmil J rwi. nf clul In I <'Al. 'if 



PRE 

pertv "if strimpK irniiliinR mo;*t>ir». !• :t 
tl«-i<-f..-c <lijip..l in llir i:<ti|-..l k'x"-- >'^i 
. suilil-'iily tiki'ii oiili till- t^axe is lii.i.^'l 
intii iti p<.rt'i. ami tin- «arr pn-wu?h '■■■• 
ccimr:! ilr}'. It ii iIiim >-xp<m-d ■ h rn \ 
tinir In lilt- lire, by » lilrb mFHiisthi f;liv« 
huimbibcil n mi'liiil,»niIaUiin fc'a**^ <-<'* 
■ " ■ wiH'ai-e, Tlir cii"iii J 



ttiis c 



irl.« 



1 ^ivali-r or U'Vtpropiirium il l< 

III piwhiriiii; ihi- ula/i-. -j* -.. i 1 
inlii-.W'llim r<-l<.iir:r.>i].a.t.(.l 
HtHiii-i-ii hilbrrlii kiHiuii, )\a* 1 
pnHiT of priMniitifi;: 'he li'rifk 

MItHltHnCC-t Hitl 
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dtiriti); tJK- ilnie nf ii« viti itii-atHin. --i i-- 
himli-T it fn>ii> b<i-<>niii>K 1n« Hinl, ..r ■ p,i- 
niiiK ilnwn the sulis rii tlir wan', ainl llitn 
In li'a>in|; (Iwm nnf;1aiii-il. 

■I'll- v.-H-ixiuli ttJniT ttliirli l.-«l r<rt 
wlu-nii'Tr.fii.il witli flmth ni»t be wliuli* 
cliaii^'d liy very siiiall aiUliltini* uf (■the) 
n.iin'ial viilHrtuicti Hills. Ill >;ivi' nne ii> 
hi.'iii'i-. llii- bcaiilifiiUiUi-ll k''>'"'< wlil'h a 
iix' .\ nil •-III' ifirl iiT tlK- vare nia.1e a> S-*- 
tiiiKliaiii. » roiiiiHiMd nf 21 parts !iv wn^l* 
ofuliito trad, nt likuofnnttil'i-xl ilmi>i»i 
nf ."» nf miiii;riii< «-. IliC ipii« ii's-h-jK it 
presi'iit 1h nmi-b wiiitiT irian liriii'. i',\ . 

till- rnahu- Stimt- van- nmilu al ilWttql 
Ci'nhi-is nf t"ba«.r.i.|ii|n- rl.v aii.1 , .ml, -.1 
Uk!^« dli> di>-vu].(Hir ot 'sail, lik- >'>< 
f- nisliin- Hini-Wiiix-i but ii i> tUr inlcr".- u 




PRU PHU 

I 

a r>od,v (Iisiiolvo<1 in a fluid is either in whole with iron. Altho i^r , iherefore. the higb« 

•r in purl rimdf toHc|Niritc and I I 'o ^' » ui cs d'Kpen.\ be uuc t-^the noin. nda ireflif 

the Cfiiicrcti' Htiitc, thisHilliii)^ down isca.icd lo distinguished h chemist u* Ga Ijis- 

prrcipitati(in,untl ihe matter tints wparited sac, yet I .-ppreherd it is Mtti to rttain 

» called a prrcipiiale. See Watrmb (Mi- the old Wunl, connccte:! merel} with Ihe 

■LNAL.) and MkT«-«. hifttoiy or' the- substance. \s cynv ge ), like 

* pNV€iPiTATE,^«f. Red oxide (if mcr- chloniie uixl iodine, by its jct'i n potai- 
air> . by liirat.* mhiii, produces flame, and like them is aci- 

*pNfcHMiTE. prismatic prrhnife: i»f which d.fie<i by hydrogen, 1 woidd rcspenfuliy 

there arc t'«o sub -itpecies, tlii foliated ai id pn>pnsc the'name ParMivE. ItsdiMC'tvery 

the fihrods. itnd invcstigntion do tlie highest honour to 

1. Fnliiitt'tL Colour Appli-'f^Tcen. Mas* to .\| (^ay-Luuac. 

sive, in distinct concretioiis, uimI sometimes Pnissiiie, or cyanof^n, is obtained by dc* 

cr}StaUiz('d. Tlic printiti\i torn i«i an oblique compf >sin)r the ]>nissidf or cvanide of n»or- 

fciur-sidcd prism of 1 x>* and 77°. The se- ciir\ by lieut. But as the pnisside of mer- 

cniular) forms nre, au (i(>li(|uc fiNirAidi-il ta- run varies in its composition, we shall be- 

hle, and irrej^ilar eii^lit -titled tabk% an irn*- gin by describing its forntation. 

K« liar SIX -sidetl table, aii'l :« broad nciangtilar By'di^^'Sting red oxide of mercury with 

ffo'if.sidvd prism. ShiMiii)^. Fracture fine pnissian blue and hot water, we obtain a 

IITamed iinevi-n. Tr.uislucent. Ilanlness cyanide perhxtly neutral, which cr\statlizet 

fmni feldspar to quuit^. tlasily frangible, in long four-sidt-1 prisms, truncated' obiiaiie- 

Sp. gr. 3.8 to .}. t. It mehs with intumes- K. R) repeated solutions and cr>-statiiza- 

cence into a pale-gn-en or yellow glasw. It turns, we may free it from a small portion of 

diH's not gcl:itii>izv- Willi ueifls. Its ccNistitu- a<lliering iron. But l^L (aav-Lussac prefers 

ei)fs arc, Hilic^i 4-).B,), alumina 3U.J3, lime boiling it with red oxide of" merciiiy, which 

18.33, oxide of inui 3,66, water 1.8.>. — completely precipitates the oxide "of iron, 

Khpi-nth, It occurs in France, in the .\1|M and ne then saturates the excess of oxide of 

of Savoy, and in the T>rol. It is said to mercur>', with a little pnissic acid, or a lit- 

become eUetric by heating, l^'autiful \'a- tie muriatic acid. Ilie prusside thus form- 

rieties are found in the interior of Southern ed, is decomposed by heat, to obtain the ra- 

Africa dical. For common experiments, we mty 

3. FibmuM Pt'efutiie. Colour siskin-green, dinpenae with these precautions. 
Massive, in ditiiinei concreti<»ns, and en stal- When this cyanide is boiled with red ox- 
1ize<l in aciciilar foiir'Sided prisms. i;1isten- ide of mcrciirv, it dissolves a consideiable 
ing, pi-arly. Tranbtuceiit. E:isily frangible, quantity of tlie oxide, becomes alkaline, 
Sp. gr. '2.89. It mehs into a vt:Bicular cna- crystallizes no lonf^er in prisms, but in small 
iiiel. It becomes electric by heating. Its scales, and its solul)ility in water appears a 
constiti Kills are, silica 42.5, alumina 28 5, little increased. When evaporated to dry- 
lime 20.44. natron and potaHli U 75, oxide of ness, it is ver>' e:tsily chaired, which obliges 
iron 3, water 2. — Ltm^itrr, It (ircurs m veins us to employ the neat merely of a water 
anil cavities in inip-n>rks near Hcitli in Ayr- bath. 'Hiis compound wan obser\'ed by M. 
ihire, Bislioptown in Kenfrewshirv', at Hart- Proust. Wlien decomposed by heat, it gives 
field near Paisley, and near Frlsky-'iall, Okl abiimlancc fif pru.^sine, but mixed with car- 
Kilpatrick; in the trap rocks round Edin- bonic acid ^s. Proust savs, that it yieldi 
burgli. Sic* ammonia, oil in consulerabfe abundance, car- 

* Pkinci-'s Metal. A spe'^ies of copper bonic acid, .izote, and oxide of carbon. He 
alloy, in which the nropoiiion of zinc is more employed a n)i«ist pru.*iside. Had it been 
considerable than in brass.* dr), the diMover}' of pnissine could hardly 

* Phohtate Concheiions. Sec Calccli.* have escapetl him. The pnisside of mcrcu- 

* Pbv*(SIa!« Alkali. See Acid (Psano. r}*, when nL-utml and quite diy, gives noth- 
Farssic )* ing but pnis.sine; when moist, it furnishes 

* ParssiAN Blcc. Sec I ao 5 and the above omy caroonic acid, smmonia, and a great 
Ana* deal of pnissic acid vapour. Wlien we em- 

* Parssic Acin. See Ann (Pmrssir.)* ploy the pnisside nindc with excess of per- 

* ParssiNK, or Parsnir Gts, the cyanogen oxide, the same prothicts are obtained, but 
oTM. (iuy-ljussac. Tins hist lerm signitics in difli-rent proportions, along with azote, 
the producer of blue. But the production and a brown liquid, which Proust took for an 
of blue is never the result of the <lirect ac- oil, though it is not one in reality. Hence to 
tion of this substince on any other single obtain pure pniysintr, we must employ' the 
body; but an indirect and unexplained oi>e- neutral prussid«^ in a state of perfect dryness, 
ration of it in eonjunction with iron, hydro- The other mercurial conn|HMind ia not, how- 

Em and oxygen. The same reason which ever, simply a sub-pnisside. It is a com- 

ads to the term cyanogen, would warrant pound «)f oxkle of mercur>, ami the prusside, 

M% in calling it leucogen, cr>'throgen or analogous to the brick coloured precipitate 

chlorogen; lot it prochices white, red, or obtained by adding a little potash to the so- 

grecn. with other metals, if it pro<l»irc blue lutinnoldeutochloride of mercury (corrosive 
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to l>l:irk<-n. It ippi-an t<i mrli libc an aiii- 
in:<1 ■iiuIUt. ami tlicn ilw pnitKiw is il'wii- 
ll.i^nl ill uliiiTHlanri-. 'I'lii* gm is pure fEiiln 
till- bi<f^timnK oT llic pi'oci-u ti> the end, 
iiriiviiUd alw.iiH tliat thp lieul be iiot v^rv 
lii^-hi flir if it win- siitHdenllv intciiK tii 
itK't tlii-K'''*'''* 111 'I I' :'-!"''■ uiJiililbi-evdlv- 
eil. Mtrcun is vnljitilizKU niili :t coiisidrra- 
bl'- (|uanlity of prumdc, and ilirrc remains 
a rlKtrry mitlrr -il'llie colour uT inot, Kiirl ua 
li);lit M lanipbl.iclc. Th» pniieiilc ol' lilvtr 
■ '"' ise pnis-iiiii' when heut'd; 
kl pnuaidc is prefenbic to 

Pr'iissiiie or cyann^n \* a permanently 
cUslic tliiiil. lis smell, wliicit it isimpiMii- 
litc lu di-*i:nbe, is %r-py n'roiiB :umI (wnttra- 
tiiiK. Its culiitiim ill uutir lius u very itiurp 
taste. 'Ilie ^js burns witJi a bluish Uanic 
niixeil witti ptiqile. I'l sp. f(T^ ciini{ured to 
tlial at' air. is 1.8U64. M. Ghv-I-iisku: ub- 

tiirc, an>l im'icr Ibi' sanu- pr.'ssiire, a ba11.i»n 
of hIhiiiI 3| lilrt-s, (132.56 cubic iiicbL-s,) iii 
uhirh ih<' vacuum wh.i iii:ult' lotbt suniede- 
pce, uid akernatrtj fullot'airiind pniNSine. 
luu cubic iiidies wei|^ tberefoi-c S5.129S 
jtr-ins 

I'russine is capable of stiatainiiif^ a prclty 
bi|{li beat, willuiiit bein); ikciimiHUeil. Wa- 
li-r, uith uhicb it. Cut-l.iistLiC a^ritaied it. 
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rTOl'ingnrLlinrcoaUaiidbecomes brittle. Tilt 
iindcc(Hiipaj<il pnrtion of the j^ls ia iniicil 
with azote, (i-ontaiiw free scole.) In one 
iriul tbc :iiole conxtitiited 0.44 of the nil- 
ture, liiit ill fjenvr^l it was L-n PLilinuni, 
wliicli hill been placed beside the iron, did 
not tindery anv alTeralion. N^'.ithcr its <ur. 
face nor lliat of' tbp tube was covered with 
charcnil like tlic inm. 

In llir cull), potiissiuni acts but alowly on 
pri nine, bcciuae a crust is fbtmed on its 
^iirfjce, wbich preiwnts an obstacle ti' tlie 
iniiluil action. On appljiiig the *pin|. 
lamp, the pM:is!iium liecomc* speedily in- 
cand<'>centi tht; absorption of ifce ^ bt- 
gins, the iiiHamnl disc Kraihially dim iiiiihci, 
and when il disappears entirely, nrliicll latn 
place in a few scciiiils, llie absorplion is 
likewise at an end. Suppostiiff we einpkiTa 
quantity of piiUuiiiim that would diM^ngip: 
5\> pjrts lit' byilmgen from water, we find 
that from 46 Ici iU parts of ffw h^ve dLop. 
peari'iL On tre;itin{; the reaiilue with put' 
asli, there usually remains 4 or i parti li 
hydnif^n, tomi'iimea 10 or IS. >l. Gi). 
■•iisiac inaile a great number of expcrimenlt 
l« <1isciiver the origin of this ^as. lie tbinki 
tlial il is derived from the water «bic1i ibe 
pnis^Hide of niercuvy cuntaint, wbrn it bis 
iiol bt-cii sufficiriilly ilrieil. Prus<>ic aciit 
vupiiiir is then jiruduced, wh^ch, when de- 
ciiiii]iijsed by tliu potssaium, leaici lialf ill 
vuliime <if hvdriigen. Potfasium ibeivfiiK 
abaiirbsa v^ume of pure pmsaine, equal (a 
that uf the hydrogen, wluch it would ihae^ 
gage from water. 

'I1ie coropounil of pnisiinc and potasiium 
is yellowish. It dissolves in wuirr wiihoui 
rrtervescence, and the sotiition i^ ttronfli 
alkaline, hi t:isle is tlie same as iliM ui 
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rom the water left in the piuaiide of mer- azote which he obtainod during the whole 

uji>', we may adnjit that pniHsine containa course of the ex{>erinient was 32.7 for lUO 

I efficient qiiantitv of carbon to produce of gas aiul the fp-eateat was J4.4. Tbs mcaa 

wioe its volume or carbonic acid gas; that of all the trials wuh, — 
a to lay, two volumes of the vapour of car- Azoie, ^^.S or nearly 1 

xm, ami one volume of azote, ctindensed Carbonic acid, 66.4 3 

nto a single volume. If that supposition A result which klio«'S clearly that pnissine 

h: exact, the density of the railical derived contains two volumes of the vapour of car- 

VtNn it ought to be equal to the density dc- bon, and one volume of azote, 
-ivcd from experiment; but supposing the In another experiment, instcaxi of passing 

U-iisity of air to be l.UO, twice that of tlic thcpnissine through the oxide of copper, lie 

• apoiir of nukle a mixture of one purt of tlie pnisside 

Ca^boo is 8320 (0.83:j2) of mercury', ami 10 parts of the red oxide. 

Azote, 0.9691 (0.9722) and after intnKhicinff it inio a gI.»s.H tube,- 

close at one end, he covered it with cfipprr 

1.8011 1 8054 filint^H, which he raised iirst to a red hcut. 
From the near ag^i-ment of these num- On heating the mixture successively, tlie 
KTs with the experimental deuHity, we arc «lrcnm position went on with tlie greatest ta- 
^ntitled to conclude that M. Ciuy-Uissac'H t'ility. The ))r()portions of the gaseous mix- 
inalysis is correct. Ily uddinf; a'voluaie of ture were le&s regtdar than in tlie prcceiViog 
wdrogen to a volume' of pnissine, we ob- cxi>eriment. Their mean was,— 
ain tvkd volumes of pni^MC acid vapour; Azote, o4.6 instead of 33.3 
list us by adding a volume of hydrogim to (-artxinic acid, 65.4 66.6 
i vohiMie of chlorine. We obtain two vo. In another experiment he obtained^*- 
units of muriatic ackl gas. The same pro- Azote, 32.2 
;>onions hold with reganl to the \'ai>oiir of Carbimic acid, 67.8 
odine, hydrogen, and h vdriodic acid. Hence Now tlie mean f>f these results ^ives, — 
the sp. gr. of these three hyilrogen -acids is Azote, 3 J 4 
exactl\ equal to half the sum of the densi- Carbonic acid, 66 6 
ies o^ their respective biLses and hvdrogm. No sensilile quantity of water seemed to 
fliis fiiir analogy was first establislicd by be formed dun ng tbe^e analyses. This i^liows 
M. im\ -I^iss^r. ' farther, tliat wh.it has been called a pros- 
it IS now ol)vious that the action of potas- siate of mercury is really a prusside of tiuL 
lium on pnisiine agrees with ixn action on metal. 

pmsHir aeid. We liave seen that it al»sin-b8 \Vh«?n a pure solution of pntiLsh is intro- 
50 pails of the tirst, and likewise that it diiced nito this ^as, the abM^rptioii is rapid, 
kbsorbs 100 piiits of tiie second, from which If the alk:di be tiot too co.iceni rated, aiKl lie 
it separates S\) pari.H of hydrogen Jlilt 100 not qmU- sattiiated, it is scarct.l) tinged olai 
^rta of prii^sic acid vapour, fninm 50 parts leinon->ellow colour. Hut if tiie pruhsiiie 
of hydrogen, amount exacilv to 50 parts be in excess, \»e oiitain a bn»wn solutioot 
pnissine. Hence the t>ivo results agree per- appitivutly carlionaeeous. On pouring pot- 
firctly, and the two compounds <»btaiiK'4l abb coinbincd with pnissirw into a !»;dineso- 
3ught to be identical, wi;ich .'gi'ees precisely hilioii of u black oxulc of iron, aiui adding 
arith t xperimeiit. ' an arid, we obtiun pru*«Hiaii blije. It would 
The anaUsis of pnissine being of great appear from this piicnonuMioii that the pnis- 
mportance, M. (jay-Lussac altem[)ted it a^nv is «leC(tiniiox-d the instiint tliat it c(»m- 
Ijkewise bv other metlxnls. Having nut biues Witli tlie poiash; but this couchision 
prusside ot niercur\ into the botttmi ot a \* preni.iiure: for when this body i** really 
^lass tube, he covered it with brown oxide decoin posed by means of an alkaline m)Iu. 
Bl'copper,and then nused the heat to aihill tioii, cariionic acid is at\va\s prcMluced, to- 
red. On heating gradually \\\v part of the g^ tlier with prussic acid and anmKjnia. Hut 
tube containing the prusside, tiie primsine on pourliig bar>tes into a solutMUi of prus- 
iraagraflually(lisfiigaged,aiulpasse«l through si tie in potjsh, no precipitate takes place, 
the oxide, which it reduced completely tO uhirh slums that no caiijoiiic acid is pn'- 
thc metallic state. On washing the (gaseous Keiii. (>u u<id>ng an e\re.>s of (luickliine, no 
products witli aqucoiui potaali, at ditii n iit trace ol aiitiiionia is perceptible. Since, then, 
parts of the prticess, he otitwned onl\ from im> carbonic arid and auunoiiiu have been 
D.I9 to 0.30 of aziite, instead of 0.33,' which tonne<l, water iias not been decomposed, and 
ongbt to bai'e remained according to the coiisi (pieiitly no nnissic acid evolved, flow 
preceding aiiah SIB. I'l-esuniing that souu- then c«>ines the s«)lution of |)nissine in potash 
nitruiiN compMind had bern fomie<l, he re- to pnHluce pnissian blue, with a solution of 
peated the experiment, coverini; the ii.\iiie iron and a«:id^ The following is .M. Gay. 
mritli a column of copper ftlings, winch he Lu^soc's ingenious solution of tliis difRcul- 
kept al the same temperature as the oxide, ty — 

Withthisnewarrangenwnt, the results were The instant an acid is poured into the 

%er> lingular^ for the smalkst quantity uf sohitionofprus>inc in potash, a strong cifer- 
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vMceiiuc of carbonic *cid is praliKeil, and 

acitt beconH.* pCRciti'lilt.-. Atdtikuiiii is 
likuwiae furmed, which rcmalnii o<nil>iiiL'(l 
with Ihc aciU employed, biiiI wlncli riiaj' lie 
TTniU'Pi'il very iteiniDlv 1o tin- sm.-ll by the 
attdltiun cf quicklime. Sinci- (litrt-fiirc we 
are nbUgcd la ti\d an >riil in nnlc- tn form 
priiuisii blue, its tiimuition occasion! )io br> 
tlicr "lifliciiUy. 

Smlu, l>arytei, ami (tmrititi-a [iroiluccthc 
•uitiv etli'Ct aa pota^i. Wc ninst tliei'eInK 
uliiiit that nrui>«nf. formf iiartii-tilnr combi- 
lutioiia Willi tlic: alkalis whii-h an- prrnia- 
iit'nt lill ionic circiimataiicc ileli-rrniiici ilic 
Kirnution of tuiw piiiiliirti. 'Ilii-iL' ai ;ilii- 
nationt are inie lalia, whicli nu) bi- riipinl* 
c-il lu anuli'^oiis to tliiisv foniii-d hv uciils. 
In fuel praasinc (hmm^ics wriil cliatHi'tcn. 
It coiiiaiii!) two rk-inLnIs, nzo^i' unil carlioii, 
liic tirat ot whicit isitron^ly HCidilVing. ac- 
M. (;j].l.iwtc. (lb .1 not a> 
, kalil>in|;, »i-li h)iln,|;fn, in am- 

f I'MMiiH.' ri'iliifnii tbe tii-ctiire of 

Ulnuii, und tH:iitrdliii"> tlw IniHi. Uii the 
other banilt it acta as a simple bod-, wIk-h it 
ciimUne* with h>(lroi:viii ami it It ihiadoii. 
bk' tiincliim of ■ lin'^ l UHlcumponnil bmly 
whicli rcmlL'Tsits i.u oLncialiireiiociubsma- 
siiii;. 

Be this af it m'l^.lhi' compnuntli of pnii. 
«ne and the aika'K, ubich ii.sy he diktin- 
);niid)cdb\ tlie li ■■ /.uu«</«, <ii, niil sc pa- 
rule in water, : '•/■•; Ibc nb.llne chlnnircU, 
(r.iMnnriates,) uhich |ir' ..uce rlilunites mul 
miimlcs. Hut w-hei< :i icid isuUiled.tlici'e 
is I'nrmed, Isl, Curb' ..iO arid, \iliieh corrc-a- 
piiiitta to the chloric .>c:iiii Jd, Aiimioiua and 
pr.iwHc acid, whioli ci .--n. siioiid to tlh. nui- 
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hvdmi^n anil 1 of aute, condensed imo i 
yo-Mimt See Axaunt. 

A given viilimie of pniadne, then, com- 
biiiiil firsl with an alkali, and then treated 
with ui ucid, proiliires exactly 

1 iiilume of carbonic acid f^», 
1 pniHuc acul vnpuur, 

1 ammoiiiacal gu. 

II is very rcmarkLible to tee an expen< 
ilieiit,app.iri-nll} vyiy cumpbcated, pie ta 
simple a Ituadt. 

1'lie meiHllic oxides do not an-m ca^iMe 
oTpmltieiiiir the same clian|rea on pniuine 
>a the alkali). Ilavinr nrecipilated- pKilD- 
aiilphate ..f iron by an slic .li. Ml that no fiw 
alkali lx:nMin(-il, M. TiS] -l^issic oaiiaid tbc 
oxiilc uf iron (mixed lu'ccisarily «itU intict 
watiT) to Hlikorh pninine, and then tdiidi 
m'"-iu>ic acid. But he did nvl obtain the 
sliKlitcHt trw:u iit pnisiUn Uue; tbaii),>b tlie 
nniv oxIiU-, In w Inch hv had added a littk 
potaab before :Kldiiig tlie acid, produced it 
in ubiindiince ^ 

Prom thisri'Siili one is ioflncrd tnbiTirK 
tlial oxide of iron dim not ciinibiiie with 
pru^aine; anil sii much the More, because AS- 
ter inipn i^naied uitli this Kaa never pr«- 
duces iinissiaii hhie with soliitinin of iroi^ 
unless we be)(in by adiUiiK an alkali. (!iet 
Pai'iHic Aein ) 'fhe perotidvs of in«n|ca- 
iKSe aial nii rciir>, and the driitoxiile of 
lead, ubaiivb pr<i»>iiie, but von slowl). If 
we add watci, the combination is much 
more npid. With the peruxid<- of iMior 
n. we <riiliun a gni\ ish-while cumpound, 
•omewliai suhihle in water. 

I'msune Njiiilly decompines the orbnn- 
atcs at II (hill red heat, and pnis>iiles of h* 
DXidei..;t- obtained. Whi-n|u«cdlhnr'Kb 
siilpliurri of barttes, it enmbinrs wiil.uut 
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ynmpoard nf 1 volume pniMinr (critno- dmcyanic or nnissic acid, from the cyanide 

gen.) jikI li volume of lulphu retted tiy- ur pnuwide of mercury. 

dmi^'-n ^ Coiis'ulerinjif thnt mercury has a strong- at> 

AnMioniiicul (ras .ind pnitaine bci^n to act tructiou for sulphur, and that pni^^sinc unites 
on cAcU other uhfucver they come in con- «i»ily to hwlroj^cn, when j)rL-M:ntc'd in (he 
tact; but sfime hours are requisfitc to render proper state, he thiHicrht ihat sulphuretted 
tin* cMi'ct cmnplete. \Vc perceive at Jirst a mdrogcn mi^^hth.* e-nplo od for do compos- 
uliiic Miuk %upour, w'lich soon disipprars. iiig tlry cyanide (;— msirli ) of mercury, lie 
'Hie diminution nf volume is ciinsidrntble, o|><*rut(*d in the iiiil>>wiM^ vi :i\ -—Me inside 
ami the };l:iss in which the nnxiure is made, a current of siilpliure*i^d hydro^xMi ir «<i ihs- 
hecomes npuque, its imskIu bi-in)^ coven d cn^jjaged slowly fi-om a mixture of guipMuret 
Wih a M)lid bniwii matter On niixinj; 90 of iron, and very dihit^* Aulpliuri'* ii. vi, ]).iss 
pariK nt' pnissine, and 227 animouia, tliey k|(»w1\ thmu^h a ;;lum tube sli)(htl;. In :«*ed, 
e«>inh<ned nearly in the proportion of 1 to filled iviih the menvirial pnissidr, utu; 'otn- 
1). This com|>ound f^ites a dark oraii^** munTi'inif with uri'cx-iver, cooled b) a .nix- 
brow ii colfMir to water, but disnulves only ^11% ui' kiIi and snow, 
in a \ery small proportion. The liquid pro • As soon us the sulphuretted hydrogen 
(lures no pnissian blue with the sahs of ^i^nie ii. contact wit m the mercurial silt, this 
iron. last substance blackened, and this effect );ra- 

Whi-n prussic acid is exposed to the nc- diially extciidetl to the f irhest exlremi y of 
tion fit'u vikltaic baiter} of JtJ|Niirsof plates, the app.iratiio. Dunii^ this tluit* no trace of 
iiHicli livdntf^en {r>«s is diseuiraf^'d at the suipliure'ted 1> .In^g'cn ro. dd be percciv«*fl 
r.rjf .Ir.t imie, while nothui^ ajipears at the at the mouth of a tii!>e pi"oeecdinj» fmm the 
!>«>•«. 'ixe |)ol*-. It is U'cauite I'.u-iT is evoUed receiver .\s Sfxm as the (MJour of this g^as 
at tlut p>li-. pnioMU'-, which reman w d'siiolv. begtui to be prrceiieii, tlu- proct ^ was slop- 
ed 111 'm- ari«l. We nia\, in tins manner, peil; and t!ii' '.iibe was hi aied in order to 
MtfTirtt the r.oinhinaiifMi of tut taU with drive over the arid wm<Mi iiii^ht still remain 
pr-SNs .U-, p!;icin); tlieni at the p«>"<:'ivr pole, in it. Hie apparatus I). -ii 1^11 nlu ted, he fi mi iid 

h ix I'asv niiw to dtterniiiii- what takes in the rectiver a colourless fluxl, which pos- 

j.li'f, \Uiin an aiiini.d iii.iUer i-* ealcinid sensed all the known pro|Hrties of prussic 

UiV. poiji^hor its rarbonate \ pru-side of ueid. It ainfiuiiteil to uearly the fifth partof 

potash :n tunnd. It h.^s bi-eu proved, that the prusside of nii n'ory employed. 
b\ heat, poiasli Sfpai-.iles tlie h\dit)|;eii of This piDn ss m • asitr, and fit mislies more 

the pnissic «>r h^di-orxusiic aeid. We ran- acid, than M. Gay- L ss-ir'n, hy means of mu- 

iKit then suppose that this aci<l is f')rmed, riaticae.id. lie repeated it st.>veral tiuirs, and 

%kbile a mixtnrr of iio'aKJi and aniuial mat- i*i^'i»>s sncrt-.ssfiilly. It is necess-irk, merely 

l» r». is exjxiM'il to ahi};h temperature Itiit '" take can- to stop the pro<'i sh, before the 

we obtain a pnissde of p(»t:u»h, and nut of odiMir of the Milphiuvttfd Indrogen bepns 

potaviium; ftir this last, when dissolved in to bi p- rrei\ed; olher\MH'/,the hyilrocyanic 

Water, givis iHih pnissiate of potash (^h\dm. aeul wnl m- mixed with it. However, we 

c>anate,) winch i^ dicomposedby liie acid-*, "'■*> i»^'»''l il> s inconvenience, by placing a 

witii'Nit producin)^ ammonia an*d carbon. e I'ttle c;ir:)on:it.- of lea^l at the extremity of 

arid; while the prusside of potx^Ji (r\aiiidi ) *•*** tul»f. Ah aiisoltite hydrocyanic acid is 

tli'oolves in water, without beinj^ aheri d, >**''*1''''^'<J ""'> for eheuiical research.-s, and 

and does not jfive ammf»ni.i, carbonic ac:tl, •** '^ eannot be eiii).!u\edin m»*diciii.-, it may 

ami prus>.e (hydn)C\aiiie) acid vapiMir, un- ^* worth while. s;4ii \|. Vaiiquelin. tobrin^ 

les-s an arid lie added. I'liisis the character, ^" ^''*' »**'e«»lleciion -.i ir)otherarie8, a process 

which dis!in«riiibhes a pruviide of a m« tal, "* ^'- l'»^>"^t, wJiirri na% perhaps, «s<.aped 

fmm a prnsMtle of a nieUlhc oxide. Sec tlu ir aiii nlion. It consists in passin|c a cur- 

Aein (I'MiMHir.) re»t ot'sulphn retted hydro)^n f(as throii}^ 

Tlu- preceding facts are taken fn»m M. I'^'^'Msaturaiil s-1 ition otpruss:atr of mer- 

Cij> LusKie's memoir on h\dnic\anic add, ^"O »» water, till the lupiid contains an ex- 

presented to he Institute', September 18, 5*-^' *>*'*? ^" I*"^ **^*-' »Ti.\iure into a bottle, 

1815, af),! pubhslu d in the Aiiiiales de Chi- '" ^^^*^^ ^" aptate it from time to time; and 

niie, \ol \ev. finalU to filter it. 

In the Journal de Pharmacie for Novem- If this prussic acid, as almo*it always hap- 

h r IS18, M. \ aiKiuclin has published an P*^"*** «"*.»"<»"*? traces of s»ilphuretteil li\dr«) 

clihurate dissertaiiim on the same subject. Ken, a|fitate it ^ilha little cariionateof'lead. 

of lA Inch I have jfiven some extracts under *"** ^^^^'^ '' =•«*"«"• Hy this pnjcess we may 

At III il'aessir.) I shall insert here his ve- "*>'»•" h\droe\aiiic .vrid, m a niiich greater 

ry elei^int process for obtaining pure by. ***^jrrft-ofc«n»entrationtlian i8necew*ary for 

^___^^_^________^^^_^^____________ medicine. It has the advunt.i^e over the 

« -in • • *u ~ 1 . 1 ■ I t« i.u *^ry l^russic ac'd, of beintr « apable of beine 

4 n... ,. the co.up<... Id, « I..C1. >r I hom- p^ J.,,,., , i„ , .j.,,^, Mxvav, taking err tl 

JO,, In,, .atomic a.„s.de«t,0>,.^ declares to I „ ^ „, ^^^^ V • jh.%<,..,:.ct 
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preparing the pnisBide ofTnercuiy ou^t to 
M: atlFT) JcU lu. His ei])triincntB,it will be 
»ci-n, ciiinciile pcrti--ctly wilh thr vievtaa ad- 
minUilv ilevetrrjied by H. Gay-Liiiiiuc. Bee 
Acid f Hhi-mi«.) 

lit tlic liist volume of the Joiinul of 
Sncnri- hihI the Arts, Sir H. Davy hu 
ilin); particulars relttivc 



In priiswnc. By hi-iitiiig pniuiile «f mer- 
o.ir>' in iiiiimtH: aciil em, he obtained pure 
IqiikI pnissic acid, jiKlcMiosive lubBtnate. 
By licstiiiKicidine,Mlphur,>nd plinaphnnio, 
m ciiiitact with pnisudc of mcrcuiy, cum- 
piiiiniU uTtliEM budicKwithpniuine orcy- 
■ni'gcn mav be fbniiL-d. I'liat of iodine is 
I irty oirioua body. It is volatile at a very 
nrnlcrate heat, anil On co " " '" 

Suciriili, adliirini; tngetlli 
Biic tormtil by cainbii<ilinn. It ha* a pun- 
grnt fmf II. uihI very acrid taate.* 

* PULMOMAHI IjllVCHKTKIM Cllliailt of CSt- 

bimatc of lime, united tn a mi^nibranoiii or 
aniiiiiil matter. Ily Mr. ('romptuii'M analyius, 
J'lal.Alug. vot.xiii. lOU parts cuiitjiin, 
CHrbonxle (if lime, 83 

-anim^ niattcT and water, 18 

DifK-HH: pniccediiifc fmm this canse, (and 1 
Ix-rietc it to liu Btii'<i>LCnt prchidc and cnn- 
ciimilaiit ofiilcenitL'il limp!.) niij,'ht be jnt>- 
bMy bi^iiiiiled by the h'|{ii1>r iiili3liUiuni>r 
aijiK'tm* vapour itiixed uilh lluit of ucttic 
acul or viiTi^jjar.' 

* i'rMicK. A ntrneral of which there are 
Ihrec kiiidi, — thegbiK>),cuiniiion,aiul por- 
phyritie. 

1. (iUary pitmicr. Colour smokcgruy. 
Vestcukir. Ulistcnin)^, pearly. Fracture 

Cniacuou!i fibiviiis. I'mislijcenl. fictuven 
1 and «enii-haril. '\'ery briltlc. Pfeit 
nugh, itut^, and meagre. Ep, ^. (>,37)i 

to I. ■14. It occurs in birds in ilit I.I pari la- 
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a tpeda. Aa the ^jnd rnolvent oforgamc 
m.iiter is waiter, its ahnnction by drying;, 
or fixation by cold, by sah, *U|^. spxiik 
be. wdl counteract the procean of putK- 
fwttion. The atmraphcne air i* alio le- 
live in putrefaction: hence, iti eicliiuaa 
f ivoura the preservation of Ibodi on wbich 
principle, aunie palentt have been obtaim-d.' 

• PvaimiTi. Cnlour grayi.b blw:k. Hw- 
(■Te, ami co'!'l'l''^''d in rhomboidal Axle- 
cahedruns. Glisien>ni;,andnic(al-likc. Frac- 
ture uneven. Opaiji.e. Ilord. Sp. gy. If 
It melts witli intumewrnce, intoayelluwiit 
fp^envexiciihr enamel. Its cimstitiientsan, 
silica 43. n]iimiii:i 16. lime 3U, oxide if 
iron 16, water 4 ^P'tiufiu'fni. It uccun 
in primitive runetlune, in iht Pic of Er» 
LiiU, neur Bareges, in tlir Prciicfa P)rc- 

* PrniTi:i. Htv.'wv compounds of rneul 
«'ith sulphur. See tlie purticuLir nwlaltc 

* I'riiniiow. A varietv of diopsde.* 

• PraoMhTKa. Tiii' liiost celebratrd »■ 
slmmcnt tnr measiirini; bij^h lempenitiiRii 
is that invcnieil bi tlie'late .Mr WMljtanol, 
finuiiled on (he l>riliciple, that ctuv pn'^M- 



^_„ L-lv exposed )u higher degrcMof 

litat. He form--it W* wliili p<ircclun elm, 
into sin:il1 cy liiHlrical piici-*. in a mould. 
which, wIk'Ii liiey were hakiil in a dull nd 
litatjjnsirmi-diii'otlii: opening of mobpiB 
bai's, R\ed tu a brait) plate, an u td fona a 
la|>cring s[>acc between lt>em. 'lliia ^ac* 
Is gmduatedi and tlie fjrthcr tlie pviuwwtiir 
clay B^ugt can enter, the greater hctt das 
it indicate, tin: luo convei^ne nika m 
|jbcedatadi«tanceoftl.5ofan inGkillbt 
curnneticement of the Kite, uidcf OlSk 
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ter pieeu mcuuTcd in their vw» 
; then relumed the whole iau tlia 
■ bL-forc, anil repeated the opcrktioB 
1 au-un^vr licki, to obuip *iMither 
iF com: »|>uiH]e lice on the two iralei. 
■■ firtt wan M 31* nf liii themw- 
, which (Miiicidcd with 66" of the 
eilbtc nni;) >nd » ckcli nrihuic iMt 
ten before fnund to cHilain W at 
■licit'*, Iliu 66 will contain 13'^ ta 
add j'J, the degree of Wii icalc to 
the (0) or the interniLiliHte thcr- 
cr wa* mljuntid, mid ihe sum UrO 
: thu dc((ri'i! uf Fahrttiheit'a cone*- 

iccond (Hilnt at cninciilcncc wai at 
' his, ni.d '.i_* i.f till- intiTnit.'diaUf 
i2 bi-int;, iici-»rihriK lo tin- aborv pro- 
I. cimii-Hlcnt lu 1114(> of Kahrenbrit, 
' a* Defiirv lo tliii number, and Li« 
finitHi lo fall upon tlic luyuih degree 

>prara licncv tliat an inli-rval of four 
» iiiMiii Mr. Wf.l|f«.»«l\ tin 
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iivaU'iitiuani 



ruliil 



Fahrrnbviti sikI, emiji-i{iient1v, < 
firniL-p to l,-,j" of the iatti-i'; and 

r [(I)..!' Mr. Wedgwuod ciiKiiioDdl 

'i'' lit" Faliiviiheit 

r through thuii 
rat>(,^>-i and from luch reduction it 
ipcar, that an iiilirval iil' ncir IKU" 
a bL'tween tlicm, h liirli the intormo- 
hcrniiimeter acnrcs as a meaiurc fur; 
r. Wedgwood'a includes an extent 
It 32000 of Pahrenheil'i degree!, or 
Utimea Bi much ai that between the 
g and lioitintf pointi of mercury, hv 
mercurial one* are ncturallr linuteJi 
the Kale of Mr. Wcdgwo^'^ Iher- 
er bi: produced downward, in tb« 
Mliner » Fahrenheit'i hi* likren aup- 
to be proiliiecd iip«^, l'[ir an ideal 
rdj the freewill); point of water would 
iriy on B' below ((.} of Mr. WciIb- 
, and the freezing jiuint of nuTcury 

below Hi"; and that, th<-rrli)rc, of 
tent of now laeaaurabk heat, there 
lul J-lOtbn of a dr;;ree oT hit (calc 
le freezing of memirir (o the freez- 
watcr; 8' from tho frecz'infc of water 
ignitioni and l(iU° above I hi a tu the 
L de)rrci' be hu hiilit'rii) altained. 

Wcitguood enicliidcH bin ^<ccaiint 
le fiilluwing table of llie eflixls of 
I diRurent eubittknre*, arenrUing to 
heit*a Uiurroomctcr, ' ' 



VUttv betf of iron. 
wS3!l5*b^ Virin, 


i34ar 

12777 


93 
90 


FSneRoUnelta ■ . - 

KDCMlvcrmelu- . - 
Swediafa eoppermclta ■ 
Braaamelt* .... 
HertW which hii .na- 
mfl coloure mc burnt 


5237 
4717 
4587 
3807 

<• I8W 


33 

27 
21 

6 


Red heat fully visible in" y^ 

ncd Lit fully vi'iible in -.- 
thedark .... ^ 


, 
-1 


Mercury boili ■ . ■ 


. 600 


s.VtoV 


Water boila .... 
Vilalheat .... 
Water freczei ■ . . 
Proof apirit frceiea - 
The point at wbieb mer- 


• 312 

. 97 

. 32 




^ 


cury congealJ, conse- 
•luently the limit uf 
nierrurial thermcimc 


.-40 


hWf 



litjrofthe icaleofi 
hcrmnmeli-r . ' 
It heat of Iiii' 
I air flttnace - 
un tneha . ■ ■ 
■t heat of a com-' 
Mniih'a tbr^ . 



t'-ihr. IfeJjf. 
S^JT?" 2«" 
31877 160 
17977 130 
173-T i::i 



In a iicule of iibat drawn up in thia 
maniK'r, the comparative extents uf ttic 
diHeiTnt departments of this grand and 
univcraal igi'M *jt vcndered ciuiipicuoua 
at a sin(;Ie t.'-luiiKu of the eye. We see at 
once, for instance, how small a portion of 
it is eoncerni-d in animal and ve^tabk life, 
and in the iirdinary aperalioiil of nature. 
From rreiziii|r lu vital heal is barely a fitc- 
hundredth part of the lealej a ifuanlity aa 
inc'inndcraiile, ri'latively lo ibe wbole, lllat 
in tlie bighrr btaKvn of i);iiiiion, ten timea 
u much miKhl be added or taken away, 
without the !■ ;iit dilUi enee brln|; diseemi. 
blu In an)' ol' the aiijiearaiices from wllich 
the inteniity ,-f lire but hitherto been 
judged of. ili'iici;, ;it the same time, WW 
may be convinced uf tlie utility and impor. 
taiicc of ■ phyaical iiieaiiirv for llicae hi|Ch. 
er depwei of heat, and the utter inaiifli. 
cieiicy of tbe eoinniKii meant iif ditcriml. 
n»tin^ and ettimaiing tlieir force. Ur. 
A\ edifwooil adiTi, that lie has ollen fwmd 
diflercncei, astanitliing when cMietdered aa 
a part of this irale, in the lieataof bis own 
kilns and ovens, without being percrivabb 
by the woi'kinrn at the tine, or till the ware 
waa taken uut of the kiln. 

* Since dry air augments in volume, 
j-BtliH for lliu degrees, and, since its pro. 
grcssive rate of expansion it probably uni< 
form by uniform incrrmcnts of heati n 
pyrometer might eaaily be constructed on 
this principle. Fonu a bulb and tube of 
platifuim, of exactly the aane fom u a 
thermnmetcr, and eunorri with the extre. 
mity of the «lcni, at right angles, a glaM 
tube of uniform ralihrc, filled with tnercn- 
ry, and terminating bckiw in a recurred 
Inilb, like that of tlie Italian biron:eter. 
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Gmdatte tlie glut tube into k Kriet of 
spac«i eqiuTalent to 3-8tha of the total vo- 
lume of the upacitjF of the pUtink bulb, 
with 3-4tliB of iti Btem. The other fourth 
maj he luppoied to he little influenced bv 
the source of heat. On plunging' the bulb 
and 2-3ds of the item into a furntce, the 
depreiiion of the mercury will indicate 
the dei^Tce of heat. Ai the moTCment of 
the column will be very coniidcrable, it 
will he Kaccely worth while to introduce 



inilniment might be niKdc, with the recur- 
ved hulb sealed, aa in Profeiaor Lcilie's 
differential thermometers. The g-lus tube 
may be joined by fusion to the plitinum 
tube. Cm muat be taken to let no mercu- 
ry enter the platinum bulb. Should there 
he a mechanical difficulty in msking ■ 
bulb of this metal, then « hollow cylinder 
nf 4 inch diameter, with a platinum stem, 
like that of a tobacco-pipe, screwed into it, 
will suit equally well.* 

PTBornonus. By this name is denoted 
an artificial product, wtiich takes fire or 
becomes ignited on exposure to the air. 
Hence, in the German language, it has oh- 
tuned the name of lufl-zunder, or air-tin- 
der. Iti* prepared from alum by calcina- 
tion, vith the additinn of various inflam- 
mable substances. Homberg was the first 
that obtained it, which he did accidentally 
in the yew 1680, from a mixture of human 
excrement and alum, upon which he was 
operatii^ by fire. 

The preparation is managed in the fol- 
lowing manner. 'ITirce parts of alum arc 
mliedwith from two to three parts of ho- 
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praduaUy inereued till ifte phial bccoHei 
red4iot, ia kept up for the ipaee of abort 
■ quarter of an hour, or till * black tmoke 
ceases to issue from the muuth of the 
phial, and instead of thia a aulpkincaos 
Tapour exhales, «1iich comntonly takes fin. 
The fire is kept up till the blue mlidiBre- 
oui flame is no longer to be seeiiiiipan this 
the calcination must be put an end to, sod 
the phial closed for a dtort time with a 
stopper of clay or loam. But aa aooB m 
the vessel is become so cool a« to be capa- 
ble of being held in the band, the phial ii 
taken out of the sand, and the powder ew- 
tained in it transferred aa faat aa poswhlg 
from the phial, into a dry and stout glasi 
made warm, which must be secured with 
a glass stopper. 

We hare made a very good pyrapbctst 
by simply mixing three parts of alum with 
one of wheat-flour, calcining them in a 
common phial till the blue flame disap- 
peared! and have kept it in the aane phisl, 
well stopped with a good cork when coU. 

If this powder be exposed to the atoios- 
phcrc, the sulphuret attracts moisture fnM 
the air, and generates sufHcient heat to kia- 
die the carbonaceous matter mingled with 



grains. Splendent Fracture 
Transparent. Refracts double, 
quartz more readily than precious gvwt 
Sp. gr. J.riS. Its constituents are, nlica 
40, alumina 38-5, mifrnesia 10, hme X5, 
oildeofifon 16.3, ..r - -T ,1. 

ide of chrome 3, lii= ^ It 
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QUABTATION is an operation bv which mmmid, and a double six-sided pyramid, 
the quantity of one thing is made eoual Spkndeat to glistening. Fracture coarse 
to a femth part oi the quantity of another splintery, and sometimes slaty. Translu- 
thiag. Thus, when gold alloyed with siWer cent. It is one of the most abundant mine- 
is to be parted, we are obliged to licilitate rals in nature. 

the action of the aquafortis by reducing the 3. /V6rMM quartz. Colours greenish and 

quantity of the former of these metals to yellowish-white. Massive, and in rolled 

oae-lburth part of the whole mass; which pieces. In curved fibrous concretions. 

is done by sufficiently increasing the quan- Glimmering and pearly. Fracture curved 

tity of the silver, if it be necessary. This slatv. Translucent on the edges. Nearly 

iiperation is called quartation, and is pre- as hard as quartz. Not very difficultly 

paratory to the parting; and even many frangible. 8p. gr. 3.123? It occurs on th« 

authors extend this name to the operation banks of the Moldare in Bohemia. 

cif parting. See Assay. 4. Quartx, or mUcewu tinier. Of this 

* QuAETi. Professor Jameson divides there are three kinds; the common^ opa- 
tlua mineral genus into two species; rhom- line, and pearly. 

boidal quarts, and indivisible cjuartz. $ 1. Cohmmr. Colours grayish-white and 

1. RktwAmdal quartz contams 14 sub- reddish-white. Massive and imitative, 
tpecies. 1. Amethyst. 3. Rock crystal. 3. Dull. Fracture fiat conchoidal. Translu- 
Milk Quarts. 4. Common quarts. 5. Prase, cent on the edges. Semi-hard. Very brit- 
6. Cat^s Eye. 7. Fibrous quarts. 8. Iron tie. Sp. gr. 1.81. Its constituents are, si- 
flint. 9. Homstone. 10. Flintjr slate. 11. lica 98, alumina 15, iron 0.5.^ir/a^. It 
Flint. 13. Colcedony. 13. Heliotrope. 14b occurs abundantly round the hot apringt 
Jasper. in Iceland. 

2. IndivitiiU quartz contains nine sub- % 2. OptUme tilicfut nnter. Colour vel- 
species: 1. Float-stone. 2. Quarts sinter, lowish-wliite. Massive. Fracture conchoi- 
3. Hyalite. 4. Opal. 5. Menilite. 6. Ob- dal. (>limmering. Translucent on the 
aidiaa. 7. Pitchstone. 8. Pearlstone. 9. edges. Semi-hard. Brittle. Adheres to 
Vumice-atone. We shall treat here of the the tongue. It occurs at the hot springs 
q[aarts sub-species. in Iceland. It resembles opaL 

1. JIsM, or Miik quartz. Colour rose-red, $ 3. J'earl nnter, or Jieriu. Colour milk- 

aad Biilk-white. Massive. Shining. Frac- white. In imitative shapes. Lustre be- 

tura conchoidal. Translucent. It. is pro- twcen resinous and pearly. In thin concen- 

bi^y silica, coloured with manganese. It trie lamellar concretions. Fracture fina 

is fooad in Bavaria, where it occurs in beds grained uneven. Translucent Scratches 

of quarts in granite, near Zwiesel, &c. glass, but not so hard as quarts. Brittle. 

3. CDWwiw ^iforfx. Colours, white, gray, ^ip. gr. 1.917. lu constituents are, silica 
and many otliers. Massive, dissemin»te<l, 94, alumina 2, lime ^.-^Santi. It has been 
imitative, in impressed forms, in supposi- found in volcanic tuff and pumice, in the 
titioua and true crystals. The latter are, a Vicentine. See Bock CavsTAL.* 
siz-atded prism, acuminated on both ex- * QuaaciTaoH. See Dyeiho.* 
tremitiea by six pUnes; a simple six-sided * QuicxsiLvaa. See MBmcvav.* 

R 

■ 

RADICAL. That which is considered result of the electrical action of clouds up- 
as constituting the distinguishing part on each other. This idea is confirmed by 
of an acid, by its union with the acidifying observations made in various ways, upon 
principle, or oxygen, which is common to the electrical state of clouds and rain; and 
an acida. Thus, sulphur is the radical of it is very probable that a thunder-storm is 
6m sulphuric and sulphurous acids. It is only a more sudden and sensible display of 
aometioies called the base of the acid, but those energies, which, according to the or* 
base is a term of more extensive applies- der observable in the creation in other res- 
lion, pects, ought to be incessantly and silently 
Radical ViNacAa. See Acid (Acs- operating for more general and beneficial 
tic). purposes. 

* Eaih. Mr. Luke Howard,, who may In the formation of the rain-cloud (njai- 
be eonaidered as our most accurate scien- bue), two circumstances claim particular 
tifti meteorologist, is inclined to think, attention; the spreading of the superior 
that rain is in almost every instance the masses of cloud, in all directions, until 
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thtf bpenme like th? nralv, one uniform 
shreti and the ra|ii<l mntlon, and visible 
dccrcaie, of tlic cumnfiu when broiicht un- 
der the bttcr. Tiie firri also, which ao 
fi-eqjentlf alrctch from the Hupcrior iheet 
upwardi, and rescmhlt: erecli^d lisiri, cir- 



app. a 



Licht 
diictori for the fli-ctririlj, extricated by 
the HUdden union rif minute paiticle* of 
lapour, into ttii; vastly larjjiT one* thai 
form tlie rain. Hv one experiment of Ca- 
vallo'., witli a kilt carrying J6U ffet of 
conducting string;, in an interval betveen 
tuo ihowera, and kept up during rain, it 
sccma that llie miperinr clouds poanesscd 
a positive eleetrieity bt'fore the rain, wliich 
on tlie arrival of a larj^ cumnlui, (fave place 
to a very atron^ nc^live, continuing; at 
lanf; aa it woi over tlic kite. We arc not, 
however, warranted from tliii to coneltide 
the caaudia tvliidi bring* on rain always 
ncf^tive, a* the aame effect might cnsiie 
from a ponitivc rumi/ni unilinf^ with a ne- 
trativc trroltM. Yet llie general nvf^ative 
state of Uie lower atmoapherc during rain, 
and the poiitive indicalioni cnmniiinly 
given by the true Mpa(H», render tlii* the 
more probable opinion. It is not, however, 
abaolutcly ncceuari- to determine the se- 
veral states of the clouds which a|)pear du- 
ring tain, since tliere is suflicient evidence 
in favour of the concluaion, that clouds 
formed in diffeiTnt parts of the BtmoH- 
phere, operate on each other, when brought 
near cuougb, so in tu occuiiioii their partial 
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or entire drstniction; an effect which ni 
be attributed only to their poaaeiaing it- 
forehand, or aef|iiiring at the moment, tbt 
opposite electricities. 

it may be objected, says Mr. Howard, 
that thin explanation is better auitcd (o the 
case of a iliower, tlian to that of continued 
rain, for which it doe* not seem autGcient. 
If it sliould appear, nevertheleaa, that tlw 
supply nf eacli kind of cloud is by an 
means kept up in proportion to the co- 
sumption, the objeclion will be anawerrd. 
Now, it ii a well known fact, that evapora- 
tion from the lurfuce of the earth and li- 
ters, often returns and continues duris; 
rain, and consequently furnishes the loccr 
clouds while the upper are recruited frua 
the qwiinlity of vapour bronj^lit by the to. 
periur current, and continually aubaidinf; 
in the form uf dew, ■• is evident both fnn 
the turbidneii of the atmoaphere in tiint 
seasons, and the plentiful depoailjan at' 
dew in the nocturnal inlrrvala ot rain. Kei- 
Iher is it pretended that electricity is any 
ftirthercuncernedintlie production of laii, 
than as a secondary agent, which modiirt 
the eflcct of the two grand prediipoMBg 
causes, — a falling temperature, and the >■ 
flux of vajxiur. 

Mr. Ualion, who ha* paid much atles- 
tion tn meteorology, has recently read be- 
fore the Manchester Society, an elabonte 
and inleresting memoir on Tain, from wUck 
I sh^l extract a table, and aome iiliiii 



.Vcflu Jilojilhlij and .Inmtal (fjiantitii.i of Rain nt i-nrious l^aefs, beins the 

^■trrra^rs fiir niamj >/fnrs, hij Mr. I).\lton. 
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rain, which U ti freqaently attemled with which is naturally united with the oily 

an increase as with a diminution of the principle. I'his inference is proved by at- 

tenipcratiire of the atmosphere. tending to the processes used to counter- 

*' The late 1)r. liutton, of R<linburfifh, act or prevent the rancidity of oils. 

was, 1 conceive, the first person who pub- Reagent. In the experiments of che- 

lishfd a correct notion of the cause of rain, mical analysis, the component parts of bo« 

(Scc Kdin. Trans, vol. i. and ii. and Hut- dies may cither be ascertained in quantity 

ton*s Dissertations, &.c.) Without decidinur as well as quality, by the perfect opera* 

whether vapour be simply expanded by tions of the laboratory, or tlieir quality 

heat, and din'used throiifi^h the atmosphere, alone may be detected by the operations 

or chemically combined with it, he main- of certain bodies called reagents. Thus 

tained from the phenomena that the qnan- the infusicm of galls is a reagent, which 

tity of ^-apour capable of entering into the detects iron by a dark purple precipiute; 

air increases in a greater ratio than the tlie prussiate of potash ezhibit« a blue with 

temperature; and hence he fairly infers, the same metal, &c. See Analysis, and 

that whenever two volumes of air of diflc- Waters (Mineral). 

rent temperatures are mixed together, each * Kealgar. Sulphuret of arsenic, a 

being previously saturated with vapour, a native ore.* 

precipitation of'a portion of vapour must Receiver. Receivers are chemical vea- 

cnsuc, in consequence of the «eoii tempe- sels, which are adapted to the necks or 

raturc not being able to support tlic fneon beaks of retorts, alembics, and other dis- 

quantity of vapour. tillatory vessels, to collect, receive, and 

*' The cause of rain, therefore, is now, contain the pnxlucts of distillations. 
I consider, no longer an object of doubt. * Red Chalk. A kind of clay iron- 
If two masses of air of unequal tempera- stone.* 
turcs, by the ordinary currents of the * Reddle. Red chalk.* 
winds, are intermixed^ when saturated REDrcTioN,orREViviFicATioiv.Thit 
with vapour, a precipitation ensues. If word, in its most extensive sense, is appli- 
the masses are under saturation, then less cable to all operations by which any sub- 
precipitation takes place, or none at all, stance is restored to its natural state, or 
according to the degn*ee. Also the WLrmer which is considered as such: but custom 
the air, the greater is the quantity of va- confines it to operations by which metala 

E)ur precipitated in like circumstances, trc restored to their metallic state, after 

ence the reason why rains are heavier in they have been deprived of this, either by 

summer than winter,' and in warm coun- combustion, as the metallic oxides, or by 

tries than in cold. the union of some heterogeneous matters 

** We now inquire into the cause why which disiguisc them, as fulminating g^ld, 
less rain falls in ilie first six months of the luna cornea, cinnabar, and other compounds 
year than in the last six months. Tlie of the »ame kind. 'i'iicHe reductions are 
whole quantity of water in the atmosphere also called revivifications, 
in January' is usually about three inches, as Refrigeratory. See Laboratory. 
appears from the dew point, wliich is then Regvi.i's. The name regulus was given 
about 32^. Now the force of vapour at by chemists to metallic matters when se- 
that temperature is 0.2 of an inch of mer- parated from other substances by fusion, 
cur)', which is equal to 2.8 or three inches This name was introcluced by alcliemists, 
of u*ater. The dew point in July is usuaU who, expecting always to find gold in the 
ly about 58* or 59®, corresponding to 0.5 metal collected at the bottom of their cni- 
«if an inch of mercur}-, which is equal to cihics after fusion, called this metal, thus 
seven indies of water; the difference is collected, regulus, as containing gold, tlie 
four inches of water, which the atmosphere king of metals. It was afterwards applied 
then contains more than in the former to the metal extracted from the ores of the 
month. I fence, supposing the usual inter- semi-metals, which formerly bore the name 
mixture of currents of air in both the in- that is now given to the semi-metals them- 
ter>-cning periods to be the same, the rain selves. Thus we had regulus of antimony, 
ought to be four inches less in the former regulus of arsenic, and regulus of cobalt, 
period of the year than the average, and Resin. The name retin is used to de- 
four inches more in the latter period, ma- note solid inflammable substances, of ve- 
king a difference of eight inches between getable origin, soluble in alcohol, usually 
the two perio<U, which nearly accords with affortling much soot by their combustion, 
the preceding observations."* They are likewise soluble in oils, but not 

Rancidity. The change which oils at all in water; and are more or less acted 

undergo by exposure to the air. upon by the alkalis. 

The rancidity of oils is prf»bably an ef- All the resins appear to be nothing else 

feet analogous to the oxidation of metals, hut volatile oils, rendered concrete by their 

It essentially depends on tlie combination combination with oxygen. I'hc exposure 

of oxygen with the extractive principle, of these to the open air, and the decompo- 
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sitioB of aeidi applied to tbtxa, evidently 1 
prove tbU concluuon. 

There ire loine unong'the knovn reiin* i 
vhieh are very pure, and perfect! j lolable 
in ilcobol, such M the babam of Mecca 
and of Capivi, turpentines, tuunahaca, 
elemi: otben are leas pure, and contain a 
■mall portion of extract, whicb renders 
tbem not totally golubte in alcohol: lucb 
are maitic, landaracb, guaiacum, labda- 
num, and dragon't blood. 

What ia moit generally knovn by the 
name of reiiii, limply, or aometimes of yel- 
low renn, ia the residuum left after dittil- 
ling the eaaential oil fram turpentine. If 
thii be urged by a stronger fire, a tbick 
tulMm, of a dark reddrih colour, called 
baliam of turpentine, cornea over; and the 
rcHduum, wtuch ia rendered blackiib, is 
called black resin, or colophony. 

* Resin, analyzed by MM, Gay-lAlMac 
and Thenard, was found to consist of 

Carbon, 7S.9ii 

>WMterlS.156 

s 8.9.» 
IN. A iiinction of uiimals, 
nbich coniists in the alternate inhalation 
of a portion of sir into an organ called the 
lungs, snd it* subsequent elbalation. The 
venous blood, wliich enters the lunn from 
the pulmonary artery, is cliimd with car- 
bon, to which it owes Its dark purple co- 
lour. When the Htmospherical oxygen is 
applied to the interior of the sir vesicles 
of the longt, it combines with the carbon 
of the blood, form* carbonic acid, which 
to the amount of from 4.5 to 8 per cent of 
the bidk of air inspired, is immediately ex- 
baled. It doc- not ap|i ' ■ 
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e tmeven. Truislnccnt. Soft. Biitilt 
first elastic, but become! lifid by em- 
sure to the air. Sp. gr. 1.135. On • 1m 
iron, it melts, smokes and buna, with a 
fragrant odour. Soluble in potaafa, and par- 
tially in spirit of wine. Ita cooatitaeatt 
are, resin 55, aiphalt 43, earth 3. It is 
found at Bovey Traccy in Devoaahlre, ■(■ 
hering to brown coal.* 

Rktoit. Retorts are veisels employed 
for many distillations, and moM ftrfpiendy 
for those which require a degree of belt 
superior to that of boiling water This res- 
tel is a kind of bottle with a long nec^ sa 
bent, thai it makes with the belly of the 
retort an angle of about iiz^ depeci. 
From this form they have probabfy bcea 
named retorta. The most capaciout pert 
of the retort is called it* belly. It* upper 
part is called the arcb or roof of the ic- 
tort, and the bent part is the neck. 

'HausiTE. Colour white. As ameilf 
efflorescence, and crystalliied, in flat u- 
aidedprismsandacicularcrystals. SUniag. 
Fracture conchoidal. Soft. Ita cMistho- 
cnts are, autphate of aoda 66.04, sulpbate 
of magnesia 31.35, muriate of magnesia 
3.19, and sulphate of lime 0.4S.— JInu>. 
It is found as an efflorescence on tbe (v- 
face, in the country round Sedlitz and Said- 

Revbibebatobt. SeeLA.moB&TDaT. 

Rhodium. A new metal diseoreied 
among the graina of crude platina by Dr. 
WollaJton. Tbe mode of obtaining it ia 
the atate of a triple salt combined with 
muriatic acid and sods, baa been gives v- 
der the article PallaJium. This msj be 

dissolved in water. .-, " ■ ■ --y.- 
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with akobol. Muriate of UBmooia and of bv tix planet^ which are get on the lateral 

aoda« and nitrate of potaah, oecationed no planes; a double six-aided pvramidi an 

precipitate in the muriatic tolution, but acute simple six-sided pyramid; an acute 

rormed with the oxide, triple salts, which double three-sided pyramid. Splendent, 

were insoluble in alcohoL Its solution in Fracture perfect conchoidal. Transparent 

nitric acid lit i w^p did not crystallize, but or translucent. Refracts double, feebhf . 

ailver, copper, Sd other metals precipi- Scratches feldspar. Rather easily frangi- 

Uted it. ble. Sp. gr. 3.6 to 2.88. When two piecea 

The solution of the triple salt with mu- are rubbed against each other, they be- 

riate of soda was not precipitated by mu- come phosphorescent, and exhale an elec- 

riate, carbonate, or hydrosulphuret of am- trie oaour. Its constituents are, silica 99 

monia, by carbonate or ferroprussiate of J-8thi, and a trace t>f ferruginous alumina, 

potash, or by carbonate of soda. The caus- -^Bucholx. Some chemists maintain, that 

tic alkalis however throw down a yellow it has one or two per cent of moisture, 

oxide, soluble in excess of alkali; and a so- Crystals of great siie and beauty are found 

lutioa of platina occasions in it a yellow in Arran, in drusy cavities in granite; but 

precipitate. the finest are found in the neighbourhood 

The title of this product to be considered of Cairngorm in Aberdeenshire, where they 

aa a distinct metal has been questioned; occur in granite, or in alluvial soil, along 

Imt the eipcriments of Dr. Wollaston have with beryl and topaz; and in the secondary 

since been confirmed by Descotib.— PA«7m. greenstone of Burntisland in Fifeshire. The 

TVoTM. most magnificent groups of crystals come 

* Ru 01 Till T a. Colour white. Massive, from Dauphiny. 

and in radiated concretions. Glbtening The varieties inclosing crystab of tita- 

and peariy. Fragments splintery. Feebly nium, the Venu» hair-stones of amateurs, 

translucent on the edges. In other charac- and those containing actynolite, or the 

ters, the same as cyanite. It occurs in pri- Thetu hair-stones, arc in much repute, and 

mitivc rocks, with quartz, &c. at Pfitzsci sell at a considerable price.— Jiametofi.* 

in the Tyrol.* * Rock Salt. Hexahedral rock salt 

* Rhomb SvAR. Colour grayish .white. I - Foliated. Colours white and gra^. 
Massive, disseminated, and crystallized in Massive, disseminated, and crjstalHzed m 
rhomboids, in which the obtuse angle ii cubes. Splendent and resinous. Cleavage 
106* 15'. Splendent, between vitreous and threefold rectangular. Fracture conchoi- 

Csarly. Cleavage threefold oblique angu- ^^' Fragments cubic. Translucent. Aa 

r. Fracture imperfect ronchoidal. Harder hard as gypsum. Feels rather greasy, 

than calcareous spar; sometimes as hard aa brittle. Il has a saline Uste. Sp. gr. 3.1 

lluor. Brittle. Sp. gr. 2.8 to 3.3. It ef. to 2.2. ^ 

Icrvesces feebly with acids. Its constitu- 2. Fibrout. Coloitf white. Massive, and 

cnts are, carbonate of lime 56.6, carbonate «n fibrous concretions, (ilistening, resin- 

of magnesia 42, with a trace of iron and ou«- Fragments splintery. Translucent. 

manganese Murray. It occurs imbedded It decrepitates when heated. The consti- 

in chlorite skte, limestone, «ic. It is found tuents of Cheshire rock salt, in 1000 parts, 

on the banks of 1..och Lomond; near New. are, muriate of soda 983|, sulphate of 

ton-Stewart in Galloway; in compact dolo- lime 6^, muriate of magnesia 0.fV,muri* 

mite in the Isle of Man and the North of ate of lime O.iV. insoluble matter 10.— 

England. It has been called bitter spar ikwy. 

and muricalcite.* The greatest formation of rock salt is in 

RocHKLLK Salt. Tartrate of potash the muriatiferous clay. The salt is occa- 

and soda. See Acid (Tartaric). sionully associated with tliin layers of an. 

* Rock Butter. Colour yellowish-white, hydrite, stinkstone, limewtone, and sand- 
Massive and tuberose. Glimmering. Frac- stone. The principal deposite in Great 
turc straight foliated. I'ranslucent on the Britain is in Cheshire. The beds alternate 
edges. Feels rather greasy. Easily Fran- with clay and marl, whicli contains gyp- 
gible. It is alum mixed with alumina and sum. It occurs also at Droitwich, in Wor- 
oxide of iron. It oozes out of rocks that cestershire. For other localities, see Pro- 
contain alum. It occurs at the Huriett alum- feasor Jameson's Mineralogy, iii. 6.* 
work, near Paisley.* * Rock Wood. Sec Asbestus.* 

* Rock Cork. Sec Asrestus.* * Roestonb. See Liicbstomb.* 

*Rock Crystal. Colour white and * Rose Quarti. Sec Quartx.* 

brown. In rolle<l pieces, and crystallized. * Rubellite. Red tourmalin.* 

The primitive form is a rhomboid of 94® * Ruav. See Sapphire.* 

15' and 85* 45'. The secondary forms are, * Ruby-spinel. See Spinel.* 

an equiangular aix-sided pnsm, rather * Rust. Red oxide f»f iron.* 

acutc^ acuminated on both extremities * R utile. An ore of titanium.* 
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8re Carthamui.* 

• Sacenite. AcicoUr RiulU-.' 
*iiAHi.rrE. Colours green iih-gra^, 

nnd Kf«cn of other »hiidrs. Masiive, in 
Ktrniglit IkinelUr concrelionn, and cryatkl- 
liied; in a brand rcclunf^ilar fnur-a'ided 
priim. approacliini; itie tabular form, or 
truncated on (hela'criJ edges. Splendent 
on the nrincipiil fracture; on the cross fruc- 
lure, dull. Clcivifrc 'fivcfuld. Fracture, 
uneven. Truislucent on tbe edges. Harder 
tiian augite. Kather brittle. Sp. f^. 3 23 
tn3.47. It melts with prcatdifEculiy. Its 
conitituenti are, silica 5:1, magnesia 19, 
alumina 3, lime 20, iron and m^inganese 4. 
— Faugurlin. It occurs in llie Island of 
Unvl in Shetland; in granular limestone in 
liie Island of Tircc! and in CIcntill. It is 
u sub-spcciei of oblique edged augite.* 

HaU AI.EIIBROTII A compound muri- 
ate of mercury and ammonia. See AleM' 

• Sal Amkomiac (Native); of which 
there are two kinds, the valcanie and can- 

1. Volcanic. iiaXrmr yellnwlih and gray- 
ish-white. In cfflareBcenceB, imitative 
bliapcB, and crystalliEcil; in an octobedroni 
rectangular four-iidcd priam, acuminated 
iirilh fourptanca, sc-t on tlic bteral planeu 
i. cube truncated on tkkeilgLi; a rhombni- 
<lal dodecahedron, andTdnublc clRht-aided 
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at. Sulphste of Mda. 
(ireenVilphate of iron. 



Sulphate of aoda. 
Sal MiaABiLC I'erlatim, *r Sal 
Peblatum Phosphate of loila. 

Sal PoLvcniiEST Olaieri. Sulphate 
of potash. 

Sal PRir:(ELLA. Xitrate of potaih, cait 
into flat calces or round balla, after fuiiua. 
* Salifiable Haiei, are the aUslii, 
and thoae earths and mclatlic oxides, whicb 
have the power of neutraliiing acidity, ea- 
tirely or in part, and producing salts.* 

Saliva. The fluid tecrcted in Ibc 
moutii, which fluws in conaiderable quan- 
tity during a repast, is known by the name 
of salivii. 

Saliva, beside water, which conatitatei 
at least four-lifihs of its hulk, contains tlic 
fallowing ingredients; — 
1. Mucilage, 
3. Albumen, 
,'.. Muriate of soda, 
■I. I'huspliatc of soda, 

5. Phoophate of lime, 

6, I'liosphate of ammonia. 

But it cannot be doubted, that, like all the 
other animal fluids, it is liable to maai 
changes from disease, &c. Hrugnatelli 
fiiund the aativa of a patient labouring un- 
der an obslinflle venereal dlscoAC impreg- 
nated wlTh oialic acid. 
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ch the appellation of lalt cannot be poted of five proportions of oxygen and 

d, have not been proved to contain one of nitro^n, is altogether hypothetkali 

acid or alkaline matter: but must, and it is a simple sUtement of facts to sajr, 

in^ tu the strict logic of chemistrj, that liquid nitric acid is a compound of one 

arded as compounds of chlorine with prime equivalent of hydrogen, one of azote» 

and six of oxygen. (Such acid has a sp. 

t great chemist remarks, that very gr. considerably greater than 1.50). The 

the Hubstances which liave been aU only difference Sierefore, between nitre 

considered as neutral salts, really and hyperoxymuriate of potash, is, that 

1, in their dry state, the acids and one contains a prime of azote, atid the 

from which they weie formed. Ac- other a prime of chlorine .-^Thus, 
g to his views, the muriates and flu- ji^^rate rfpotoMh, Chlorate o/boUuh, 
iu.t be admilied to contain neither i pri^c aaote, 1 prime chlorine, 

nor alkaline bases. Most of the g prices oxygen, 6 primes oxygen, 
ites (or prussides) are shown by M. i p^me potassium. 1 prime potassium. 

issac to be in the same case. Nitric , . . .^., » , , r •. •_• 

ilphuric acids cannot be procured il^'"'^' u"*l^u^"^!«'^^^^^^ ^^ '*^^'"• 

le nitrates aiul sulplutes without the f/^. combustible, potassium, and you have 

ntion of bodies Containing hydro- ^^"^ **^"'^ '^'^^' 

fid if nitrate of ammonia were to be The chlonodic acid, the chloroctrboiioiis, 

I of from the results of iU decompo- *nd the binary acids, containing hydrogen, 

it must be regarded as a compound »» muriatic and hvdriodic, combine with 

er and nitrous oxide. To this posi- ammonia without decomposition, but they 

might perhaps be objected, that dry appcar to be decomposed in acUng upon 

te of iron yields sulphuric acid by ^he fixed alkalis, or alkaline earths; and 

1 in a retort, while oxide of iron re- y^^ ^^^ »ol»d «ubstancc8 they form, have 

Only those acids, aays he, which *" ^^e characters which were formerly re- 

npounds of oxygen and inflammable garded as peculiar to neutral salts, consist- 

appear to enter into combination »"& of acids and alkalis, though they none 

le fixed alkalis and alkaline earths of them contain the acid, and only the tw© 

t alteration; and it is impossible to fi"t of the series contain the alkahs from 

the nature of the arrangement of ^'^«clj ^Kv ■»* formed. The precedin|f 

ments in tlieir neutral compounds, views of saline constitution, seem to be per- 

losphatc and carbonate of lime have ^^ctly clear and satisfactory; and p1ac« in 

less of the characters attributed to * conspicuous light, the paramount logic 

»aline bodies than chloride of calci- of the English chemist, 
iriate of lime), and yet this last bo- The solubility of salts in water, is their 

ot known to contain cither acid or most important general habitude. In this 

£ mutter. M. Gay.Lussac siippoaen, menstruum tliry urc usually crystalliaed} 

liloric acid, without water or hydro- and by its agency they are purified and se« 

one prime propoilion of chlorine, parated from one another, in the inverse 

e of oxygen, exists in all the hyper- order of their solubility. The most ext<*n« 

riates (clilorates), but he doc» not sivc Nories of experiments on the solubility ' 

t his pniposition by any proof. The of salts, which has lK*en published, is that 

xymuriates were aiiown by Sir II. of I lasscnfratz, contained in the 27th, t^th, 

n 1811, to be composed of one prime and nist volumes of the ^Innate* de Chime, 

rine, one of a batiis, and six of oxy- Dr. Thomson has copied them into tlic Jd 

Cow hydrogen, in the liquid eidoric volume of his Sysicni; and I should also 

.M. fi'ay.lAift.sac, may be considered have willingh* followed the example, were 

tg the part of a base; and to he ex- I not aware from my own ret»earclies, that 

d for iMtassitiin in the salt hypo- several of flassenfrata*s results are erroiie- 

lly called chlorate of potash. It is ous. It is four years since I commenced a 

lortaiit circumstance in the law of very extensive train of experiments on this 

' proportions, that when one metal- subject, so important to the practical che- 

iflammabK- basis (potassium or hy- mist, but unforeseen obstructions have 

, for example), combines with cer- hitherto prevented their completion. Many 

>portions of .1 conqKiiind as hexoxy- of Hassenfratz's determinations, however, 

I chlorine, all the others conibinc are >ery nearly correct. But his ststcment 

e same ]iropurtions. of the relation between the density of 

ay-Luss:ic states, thst if the chloric slaked lime, and the proportion of its com- 

; not admitted as a pure combina- bincd water, is so absurd, that I wonder 

chlorine and ox}gen, neither can that a person of his reputation should have 

Imnitric or hydrosnlphuric acids be )>tib1ished it, and that I)r. Thomson should 

?d as pure combinations of oxygen. ha\e embiidied it in his System. In one 

perfectly obvious. An acid, com- txptiiinrnt, U^if»0 grains of lime, sp. gr. 
. II. 33 
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1.5949, cembiaed vlth 1620 of Titer, give 
> hTdnte of Bp. gr. 1.4877; uid, in snolber, 
10000 graini of lime, ip. fr. 1.3175, com- 
bined witti 1675 of water, form ■ hydrate 
of Ip. gT. 0.972, Four p»rtB of lime, ip. 
gr. i.45Sa, combined with 1 of water, ve 
stated to yield a hydrate of *p. gr. 1.400; 
and with 2 of water, of ipecihc Rravitj 
0.8983' Now, the lait proportion &rma a 
matt greatly denier than watfr, initead of 
bcinr much lighter than proof ipirits. 

" Mr. Kirwan hai pointed out," aaya Dr. 
Thomaon, " a very ingenious method of ei- 
timating the aahne content* of ■ mineral 
water whoie ippcifie gravity ii known; lo 
that the error doei not exceed one or two 
parti in the hundred. The method ii ihii: 
— lubtract the specific gravity uf pure wa- 
ter from the ipKi&c gravity of the mineral 
water examined [both expreaaed in whole 
numben), and multiply the remainder by 
JA. I'he product ii ibe laline contents, in 
a quantity of the water, denoted by the 
number employed to indicate the specific 
gravity of distilled water. Thui, let the 
water be of the apecific gravity of 1.07<t, 
or in whole numben 1079- Then the spe- 
cific gravity of diitilled water will belUOO. 
And 1079 — 1000 x 1-4 = 110.6 = lahnc 
cuntenti in 1000 parti of the water in 
qucition; and, cuniequently, 11-06 (ermnc- 
oully printed 110.6), in 100 parti of the 
■arae water." Divested of its superfluous 
tautology, this rule is; multiply by 140 the 
dectBiu|Mrt of the number, representing 
tlie ip. gt. of the saline solution, and ilie 
product U tbe dry salt in IM grains. 
"Thif fonnula,*^ adds the Doctor, "will 
often be of considerable use, as it serres 
a kind of inndarii 
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the Aon. de Chimie et Phyi. xl. 2K, m 
important memoir on the aolubiUtyof lalti, 
from which 1 shall make a frw cnractt. 

One is altonishcdiSaysthli excellent cbc- 
mist, on perusing tbe different cbemial 
works, at the inaccuracy uf our knowkdp 
respecting the solubility of the aalts. Tbey 
satisfy Ihemaelies wilh the common olaer- 
vation, that the salts are more loluble ii 
hot than in cold water, and with the solulii- 
ity of a few of them at a temperature ui 



pcrty of salti that their roulual d 
tinn, their separation, and the diflerempra- 
cesses fur analyiinr them depend. A) a 
chemical process, the solution of the lalU 
deserves peculiar attention; fur though tke 



which it 



: the si 



those which produce other combinations, 
yet their effects are not similar. It is to 
be wished tliat this Interesting part of che- 
mistry, after remaining so long in vague 
generalities, may at last enter the domaitt 
of experiment; and thai the solubility of 
each body may be determined, not meiely 
for a fixed temperature, but for variable 
temperatures. In the natural aciences, mA 
especially in chemistry, general eonchi' 
sions ought to be the result of a minOE 
knowledge of particular facia, and sbcnld 
not precede that knovltdgc. It is orij 
after having acquired this knowledge, ibit 
we can be sure of the existence ofa ca«- 
mon type, and that wc can venture to state 
facts in a general manner- 
Hie determination of the quantilTof «sh 
which water can dissolve is not a verydifi- 
cult process. It c — '"■- ■- ■■- 
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ith the oxide witbout any elcTAtum 
penture; but the leaioD I am per* 
. WM that he employed too little ox- 
aneoic reUtirely to the water, and 
i did not prolong the contact luffi- 
We perceive in fact, oo a little 
on, that aaturation foUowt in its pro- 
I decreaitn^ geometrical progrei- 
id that the time neceitary for com- 
it depcndi upon the lurface of con- 
the tolTent and the body to be dii- 

ippens often that the lolution of a 
ich doei not crystallixe, and which, 
t reason, we consider as saturated, 
laline molecules to the ciystals of 
le nature plunged into it; and it has 
included from this, that the crystals 
t impoTerish a solution, and make 
below its true point of saturation. 
:t is certain; it is even very general; 
n of opinion that it has been ill ex- 

• 

'ation in a saline solution of an in- 
! temperature, is tlie point at which 
rent, always in contact with the salt, 
ther take up any more, nor let go 
re. This point is the only one which 
be adopted, because it is determin- 
hemicat forces, and because it re- 
onstant as long as these forces re- 
nstant. According to this definition, 
dine solution which can let go salt 

any change of temperature is of 
y supersaturated. It may be shown 

general, supcrsaturatton is not a 
lint, and that the cause which pro- 
t, is the same as that which keeps 
liquid below the temperature at 
: congeals. 

all now give an account of the ex- 
ts which I have made on tlie solu- 
' the salts. 

ing saturated water with a salt at 
ninate temperature, as 1 have ex- 
above, I take a matrass capable of 
150 to 200 grammes of water, and 
leck is 15 to 18 centimetres in 

After having weighed it empty, it 
to about a fourth part with the sa- 
tion, and weighed again. To eva- 
he water, the matrass is laid hoUl 
e neck by a pair of pincers, and it 

on a red-hot iron at an angle of 
*\ taking care to move it continu* 
I to give the liquid a rotatory mo- 
Mrder to favour the boiling, and to 
the violent bubbling up which is 
unon with some saline solutions, as 
, in consequence of evaporation, 
^n to deposite crystals, when the 
las is dry, and when no more aque* 
wn are driven off at a hesi nearly 
) ttdneas, I blow into the matrass 
• of a riait tube fitted to the noi- 
pair of Dellows, in order t» drive 
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out the aqueous Tapour which fills it. The 
matrass is then aUowed to eool» and wdgh- 
ed* I now know the proportion of water 
to the salt held in solution, and this is ex- 
pressed 1^ representing the qusntity of 
water to be 100. Each of Um fidlowinr 
resttlu b the mean of at least two expen* 
ments:^- 

SolubOitj of Chloride of PotassaoB. 



Tetmptratun 

9€nHgrade. 

0.00** 

19.35 

52.39 

79.58 

109.60 



ChhHde ditnhei 
by 100 -wiUer. 
29.21 
34.53 
43.59 
50.93 
59.26 



Solubinty of Chloride of Barium. 
Temperatwr€ 

15.64* 
49.31 
74.89 
105.48 



Salt dU$9ived in 
100 -water, 
.'^4.86 
43.84 
50.94 
59.58*' 



In these experiments, the chloride of ba- 
rium is supposed to be anhydrous; but as 
when it is crystallized it retains two pro- 
portions of water, 22.65, for one of chlo- 
ride, 131.1, we must of necessity, in order 
to compare its solubility with that of other 
salts, increase each number of solubility 
by tlie same number multiplied into the 
ratio of 22.65 to 131.1, and diminish by as 
much the ijuantity of water. On makiof 
this correction, the preceding results wfll 
be changed into the following^* 



Temperature, 

15.64<> 
49 J 1 
74.89 
105.48 



Salt ditt. m 100 water* 
43 JO 

55.63 . 

65.51 ^ 

77.89 



Solubility of Chloride of Sodium. 

Temperature. Salt dUe, in 100 watew, 

35.81 
35.88 
37.14 
40J8 



13.89* 
16.90 
59.93 
109.73 . 



Solubility of Sulphate of 

Temperature. Salt dUe, m 100 

12.72* 10.57 

49.08 16.91 

63.90 19.29 

101.50 26.33 



Solubility of 


Sulphate 


of Magnesia. 


T^periUttrt 


Salt di9i. in 100 water. 


14,58* 




32.76 


39.86 




45.05 


49.08 




49.18 


64.35 




56.75 


97.03 




7:..i0 
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The liilphite of msgneii" i* he"* "Up- 
poted «nh)ilniuii but a» il eryrtslliici re- 
tajning MTen portion! of water, 79X tor 
one proportion of lUt, 74.6, eich number 
which eipreBBCi the lolubllity, must be in- 
crtued by tlii» numbfr multiplied by the 
r»lin of 79.3 to 74.6, iinil the corrtipoiidinn 
nuantily of water diminiihcd u miicli. We 
shall thu* h»»e for the iolubility uf £9*- 
tilliied Bu]phate of m*EtietiB the Tollowms 

Temperature. 

14.38' iai.69 

39.86 178,34 

49.08 212.61 

64.35 29S.13 

97.03 644-44 

ThcM retalti ire no longer proportion*! 

to the temperature*; they augment in a 

much greater ratio. 

Solubility of Sulphate of Soda. 

Salt loluble in 100 valer. 

Ttmferalurt. Anhydnu*. Cn/ttalliied. 

0.00» 5.02 12.17 

11.57 10.12 26.3a 

13J0 n.74 31.33 

17.91 16.73 48.38 

2i.0S 28.11 99.48 

38.76 37.3S 161.53 

30.75 43.05 215.77 

31JJ4 47-37 270.2-2 

32.73 50.65 322.12 

33.88 50.04 312.11 

40.15 48.78 291.44 

«.04 4781 276.91 

50.40 46.82 262~"5 

59.79 4S.42 
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Sohibility of Kitfe. 

Temfienutire. Saft *«•• *i 100 ■« 

0.00" 13J2 

S.Ot 16.72 

11.67 92.23 

17.91 29-31 

24.94 38.40 

35.13 M-82 

45.10 74.66 

54.72 9705 

6S.45 13S-43 

79 72 169.27 

97.66 236.45 

Solubiliiv of Clilorate of Potash. 



\perati're. 




i).on" 


3. S3 


i2.r,2 


J.6U 


i.;.37 


G.D3 


21.43 


8.44 


35.02 


12.05 


40.08 


18.96 



104.78 



60.24 



Plate Tin. exhibit* ■ perpendicular *tt- 
tion through the middle of the tall raiM 
of Tisachni, on the *outh.weit of the Ctr- 
pathian mounlain*. 

1. A stratum of vegetable mould. 

2. Stiff yellow clay. 

3. Gray and yellow clay, mixed with tpob 
anil veins of sand and ochre. 

4. Grayish -blue clay. 

5. Fine white sand. 

6. niark, fat, bituminous clay, imueli. 
atcly covering the bed of salt. 

7. The body of salt, divided into incEiMd 
slruin. Hiia has been pciietrated to tbe 
depth of about two hundred yards. 1( ii 
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e, e. Blocks of salt ready to be put into 
the bags and drawn up. 

When thif salt ia impure, it muat be dis- 
aoWed in water, in order to purify it. 

Tke water of the ocean contains our 
most ample store of salt, but not the rich- 
est. If we had no means of obtaining the 
muriate of soda from it, but bv the heat of 
fires, salt would be an expensire article of 
consumption. Recourse, therefore, has 
bren had to two methods of attaining this 
purpose: 1st, by natural evaporation; 2d, 
by natural and artificial eraporation com- 
bined. 

In the first case, the salt is extracted by 
means of brine-pits. These are large shal- 
low pits, the Dottom of which is very 
smooth, ami formed of clay. They are 
made near the sea-shore, and consist of, 

1st, .\ large reserroir, deeper than the 
proper brine-pits, and dug between them 
and the sea. This reservoir communicates 
>%'iih the sea by means of a channel provi- 
ded with a sluice. On the sea-shore, these 
reservoirs may be filled at hi^h water, but 
the tides are rather inconvenient than ad- 
vantageous to brino-pits. 

*idly. The brine-pits properly so called, 
which are divided into a number of com- 
partments by means of little banks. All 
these compartments have a communication 
with each other, but so that the water fre- 
quently has a long circuit to make from one 
•et to another. Sometimes it has four or 
five hundred yards to flow before it reaches 
the extremity of this sort of labyrinth. The 
various divisions have a number of singular 
names, by which they are technically dis- 
tinguiahed, and diifering much in difierent 
places. 

The brine-pita should be exposed to the 
north, north-east, or north-west winds. 

Plate IX. exhibits a plan of a aet of 
brine-pita. 

A, A. The great reservoir, into which 
the water flows through the sluice a. 

B, B, B. The second reservoir. Into 
this the water enters by a subterranean 
channel at 6, and, circulation tli rough the 
•evcral divisions in the direction of the 
shaded line, finds its exit at d. 

c, c, c, c. Narrow banks of eartli sepa- 
rating the divisions. 

C, C, C. The third reservoir. The wa- 
ter, on quitting the second reservoir, en- 
ters, through an aperture at tlf tJie long 
narrow channel </, r,/, j^. A, whence it flows 
into C, C^ C, as it had before done into B, 
B, 11. 

U, D, D, D. The fourth reservoir, into 
which the water flows, as shown in the 
plate, from the tliird reservoir; and from 
which it is ultimately distributed among 
the small square basms £, £, £, E, E, £, 
K, n. 



f, ■', i, 9. Heaps of salt drawn out of tb» 
basins £, £, and left to drain. 

K, K. The salt collected together io 
larger heaps, and left to drain still more. 

The water of the sea is let into these re- 
servoirs in the month of March. It af- 
fords, as is apparent, a vast surface for 
evaporation. 'l*he first reservoir is intend- 
ed to detain the water till its iropuritea 
have subsided, while at the same time the 
evaporation commences in it. From this 
tlie other reservoirs are supplied, as their 
water evaporates. The salt is considered 
as on the point of cr}-stallizing, when the 
water begins to grow red. Soon after 
this, a pellicle forms on the surface, which 
breaks, and falls to the bottom. Some^ 
times the salt is allowed to subside in the 
first compartment, sometimes it is made to 
pass on to others, where a larger surface 
IS exposed to the air. In either case the 
salt is drawn out, and left upon the border* 
of the pans to drain and di^. In this way 
it is collected two or three times a-week, 
tovrurd the end of the operation. 

The salt thus obtained, partakes of the 
colour of the bottom on which it is form- 
ed; according to the nature of which, it is 
white, red, or gray. The last is frequently 
called green salt. 8ca-salt has the incon- 
venience of tasting bitter, if used imme- 
diately after it is made- This is owing to 
the muriate of lime and sulphate of soda, 
with which it is contaminated. By expo- 
sure to the air for two or three years it is 
in part freed from these salts. 

Explanation of Platet X, and XL 

Fig. I. Plan of the salt pans. 

No. 1. Small pan. 

No. 2. (;raduating pan. 

No. 3. Preparing pan. ^ 

No. 4. Crystallizin)C pan. 

The arrangement of the plates of ifOng 
which compose these pans, is shown in 
No. 2. 

a, a. Elevation on which the salt ia pla- 
ced to drain, as it is takeu from the crys* 
tullizing pans. 

b, b, b. Wooden partitions, which sepa- 
rate the chambers. 

c, c, c. A raised wooden ledge* which 
surrounds the pans. 

Fig. 2. Section of the evaporating cbam- 
ber, which contains the pans 1 and 2, In 
the line C, D. 

d, d, d. Hcat-tnhes, which give heat to 
the small pan, and contribute to heat the 
others, 

r, tf, e. Fire-place for the pans. 

t, I, I. Pillars of cast iron, over the gra- 
^^S* Jf* gt Si which support the bottoms of 
the pans. 

A. Wooden chamber, which contains the 
two pans. 
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C-. Opening by which th« Tapoun uct^ie. 

fig. 3. Section of the c*iparmtinj; cham- 
Wr, which contuni the pan* 3 tad 4, in 
the line A, B. 

a. ElcTRtion on which the wit from the 
crTitalliiing p>ni it pitced to drain. 

The other letten indicate the lame pirtl 
ai in the preceding ligurei. 

Fig. 4. Method in which the pUui of 
iron ue joined to form the puis. 

a. The iron plate. 

i. The iron ({utter, which receive! the 
edgei of the platca, and ii Btrongty faiten- 
ed with Krewi. 

i, i. nUar* of c»tt iron, which lupport 
the bottom of the pan. 

Sometime* the water ia evaporated to 
dryneiii but thii ia rarely done, became 
for thia the water muit contain no rouriue 
of loda. Cominonl^ the mother-water ia 
left, containing chiefly the dehquescent 
■alti, which are muriates of lime and mag- 
nesia. These talti, while they increase the 
bulk of the mother-water, sdd also to the 
consumption of fuel, and render tbe salt 
obtained bitter and deliquescent. 

When saline waters contain but a small 



peniive. It must be concentrated there- 
fore by some cheaper mode. 

Now it is well known, thai, to promote 
and accflerate the eTaporstion of a fluid, 
it should be made to present a large sur- 
face to the air. To effect this, tbe wUcr 
is pumped up to the height of nine or ten 
yards, arwl made to fall on piles of faggots 
built up in the shajie of a wall. The wa- 



SAL 

at Bex, with the impToniMnU Utaij trait 
in it 1^ M. Fabre. 

A. Transverse section of tbe biuldiH' 

B. Longitudinil seetioa. 

(, c, c. The faggots of thonu, piled up 
ID two tiers below, and one above. 

a, a. Wooden troughs, to diatnbute the 
salt water over these faggola. 

C. C. Plan and perspcctiv« view of these 

6, 6, b. Angular notches, thraugk which 
the water runs out in slender nreuu,pe- 
senting a large sur&ce to the mir. 

t. Koof, covered with tiles, not laid flat, 
hut raised so as to admit a frea drcalstioo 
of air between them. 

1^ d. Reservoir, into which tlie eencoi- 
trated salt water flows, and trmtt whi^ it 
is pumped up to the troughs, to be dtei- 
buled afresh over the faggots 

The state of the air has a eontidenUe 
influence on the celerity of the coneenra- 
tion. A cool, dry, and moderate wind is 
favourable to it; while dull, damp, and fbgi- 
gy weather sometimea eren idda to t£i 
quantity of water. 

The principal uses of the nraiiale cf 
soda have already been mentioned nadir 
wriatU add. In addJtiiM it m^ 



to be beneficial to Ihem, wboi nixed with 
their food. Wood atceped in a aolntiaB af 
it, so as to be thorouglily imprecnatcd wjA 
it, is very difficult of comhuatuo: wad 'm 
Persia it is supposed to pre ve a t tivb* 
from tbe attack of worms, for which par- 
pose it is used in that country. Bruea im- 
forms us, that in Abyssinia it ia tMcd as 
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1000 pmrti by weight emuiat of 



Kind of Nit. 


ir 


rr 


II 


ai 


n 


II 


1' 


1? 


Pvrt 


^1 


est. VheX 


9 


B-oei 


3 


3 


33i 


*i 


28 


"40" 


960 


13 


<lo. 


3( 


34 


19 


6 


as 


401 


9S9i 


16 


do. 


2 


2 


191 


41 


23i 


SSj 


964J 


i< 




4 


_ 


28 


38 


IJ 


!?■* 


33i 


64 


9J5i 


1| 


1 Scotch (3u,Ki„). 


1 




111 


U4 


13 


a 


16! 


29 


971 


;l 


S LymiiiKtonCwmoioii) 


2 




11 


11 


IS 


3i 


JO 


*3 


937 


«s 


Uuo(ct). 


1 


— 


5 


5 


1 


i 


6 


12 


988 


. 


rCnubed rock. 


10 


it 


:t 


o.i 


64 


_ 


6) 


15) 


98,^ 


■1^ 


J riiherj-. 


I 




m 




11^ 


13* 


9«6i 


J e 


^ Cammm, 


1 


u 


o.i 


1 


Hi 




!*■ 


16^ 


9V:ii 


i-i 


LStaTcd. 


I 


a.i 


u.i 


1 


_1^ 


— 


1*! 


Jll 


982* 



" In m Mh prepMcd by nqtid enpon- Tbeir intifeptic qiulitiM ue alio 1 
tlon, the iBMhutte portion U a mixtnrc of nmc' 



_.. , ,....■ mixtnrc of 

earbonMe of lime with oriianate of aiac- 
noia, and a Cne alliceou* aaiidi and in t£e 
•alt prepared tram Cheshire brine, it U *]• 
■Wat eatirelj' carbonate of lime. The in- 
aslubie part of theletaporepieceiof rock 
•alt ia chieflj a marly earth, with aome ml- 
plurte of Ume. llie quamitjr of thii !ro> 
parity, M it ii ftated in the table, ii conai- 
derab^ belov tbe average, vh'ich in my 
' - *- i> Tiried from 10 to 4S part* 



mqr be Armed from tbe fact, that goTem- 
Meat,i«kTyinffthe dutie*, allow 6ipoundi 
to the buihel of rock aali, inalead of 36 
pounda^ tbe uaual weij^t of a buihel of 
•alf— Onvii. Phil. Trana. for 1810, part 
l(t Tbe enomKHii contimination of the 
Scotch variety with that leptic bitter lalt, 
ntnriate of miigtietia.acconli perfectly«ilh 
ny own ezperimentt, and ii x rcproKch to 
thecoontiy. 

>* That kind of aalt then," laya thii able 
cbemiat, " which poiieaaeii moat eminently 
tbe combined prupertic) of hinlneaa, rnm- 
n«ctneaa,andperri'ctionof cryitalii. will be 
belt adapted to the purpoie of packing fiih 
and other pioviiinnii brcaitie it will remiin 
permanently btlween the diHVrcnt layer*, 
or will be very grirluilly diitotved by tlie 
lluidi that exude from the proriiioni; tliu^ 
liimiahinir ■ ilow but canBtanl iiiiiply of 
■alurated brine. Un the other hunil, for 
the purpote of prr paring the pickle, or of 
ttriking the mrat, which ii done by immer- 
■ion in a ntumted ■ciliiiion of lalt, the 
■mailer grained varieliei aniwcr equally 
well; or, on account of their greater lolii- 
bility, eren better," provided they beequal- 
\f pure. R(* eipcriinenta (how, tliat in 
eompactnen of texture the Urge grained 
Briiiiba*niie<|uaMo (be foreign bay tali. 



Salt (AMMOitiacAL, Fixav). 
ate of lime. 

S>LT(AHM0HIACiI.,aa0RBT)0fGbV- 

ber. Sulphate of ammonia. 

8aLT(Aa>aBiCAL, NkuTRAL)of Mac 
quer. Suneraraeniale of polaah. 

SAI.T(8lTTBB,CATHABTIc].Sulphll« 

of migneiik. 

8alt(Commom). Muriateofaoda. See 
Acid (Mdhiatic): aitu cndof Ac artiale 
Salt, and Hock Salt. 

SAi.T(lhaBiTivB)orSrLvin*. km- 
tate of potaih. 

Salt (Diubbtic). Acetate of potaih. 

Salt (KnoM). Sulphate of magneila. 

Salt (l'aBBiruoE}ovSTt.vitii. M«- 
rlate of polaili. 

SALT(PDtiaLB). Phosphate of amma- 

Salt (Poibi-b) or Ubinb. Triple 
phniphale of tuda and ammonia. 

i^Ai.T (Glaubcb'i)- Sulphate of aeda. 

Salt (Gbebh). In tLc minei of Wie- 
lirxka the workman give thi> name to tbe 
upper Biratum of native aalt, whicti ia reO' 
dcreil impure by a niiilure of clay. 

Salt (Marine). .Muriate of loda. 



tCMai 



e,Ari 



r»).J 



riale 


of alumina. 




Sa 


T (M.c.oco. 


-ic). Triple phof. 


ph«te 


of Mxla and >i> 


mom a. 




LT (NlTBOUl t 

of ammonia. 


MKOSIACAL). Xi. 


S* 




Succinic acid. 


S> 




iknioic acid. 


Sa 




Sulphate of magne- 


3a 


ltofColcoth 


AB. Sulphate of iron. 


!<A 


.TorEciA. 










pern 


■lite of potuh 






.T or Satvis 


AceUteof kad. 



SAtT or Sbbutx. Sulphate of mig- 

Salt or SsicNSTTs. Triple tirtnte 
of poUih and lodi. 

Salt of Soda. SuborboTutte of loda. 
Salt or Soaaii. iJupctoxalateof pot- 
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■Unce in DAture. The blue niie^ or u^ 
phire, a huder thui the rob;. BritUc 
Sp. KT. 4 to 4.x ItJ comtituenU uc, 
Bhu. EtJ. 

Alamint, 98.J 9a0 

Lime, 0.5 7J> 

Oiide of iron. 





lOH 1.S 


r ViTBioL. Puri6ed lulphwte 


100,0 10O.O 
riaprtlti. CJtcanb. 



Salt (Pirlati). Photphtte of lodA- 

SALT(PoLvcai<»T)oFGLAiEa. Sul- 
phate of pntAsh. 

Salt (Sedative). Boracic acid. 

Salt (Spihit or). MutUtic icidwM 
fonnerly csllcd by thii nainr, which ititill 



Salt lsu^^,.„^^„^,, „,«i»-^. 

phite of potAtli. 
SALT{WosoBBrDL). SulphUc of *oda. 

SALT(W0J(DEBrVLPBmLATE). PboS- 

phate of soda. 

Saltpetme. Nitrate of potash. 
Sahd. Sand ii an aasemblagc of imall 

SAltD-BATH. SeeBATW. 

Sahdakic Gum. A reiin in ;el1owish- 
vhite teari, poiieBiinf a considerable de- 
gree of tnuitparencj. 

Sahdiveb, orGLAii-cALL. ThisiiB 
■aline matter, which riies aa a acum in the 
pota or crucible* in which Rlat* ia made. 

'SANCUiricATiov, That proceai of 



into blood. I had entertained hopea of bc- 



Infuiible before the bloV'pipe. Itbecotnn 
electrical by rubbing', and retain* ita elec- 
tricity Far aereral hour*; but doe* not W- 
come electrical by heating'. It occurs i« 
alluvial loil, in the ricinity of rocfct bela>f - 
ingtothe secondary or floeti-trap fonu- 
tion, and imbedded in ^eifB. Itiafoundat 
PodsedlitiandTreblitz in Bohemia, and H«- 
henstein in Siiony;Expailly in France; bd4 
pirticulirly beautiful in (he CapcUn moun- 
tains, 13 ilayi journey from Birian aci^of 
Pegu. Next to diamond, it U the moat va- 
luable of tlie fema. The white and pale Une 
*arietie*,by exposure to heat, become mow- 
whlte, and when cut exhibit ao hi^ a d» 
grec of lustre, that they are uacd m plaec 
of diamond. The most highly priied n- 
rietica are the crimson and carmlne-rcd; 
these are ilie oriental ru^ of the jeweller, 
the next ia lapptiirt, and last, the yellow, 
or oriental <o^ I, Theuteruuor star-AUM^ 
is a very beautiful variety, in which the co- 
lour is generally of a reddish-riolet, and 
the form a rhomboid, with truncated apioei^ 
which exhibit an opalescent lustre, k aap- 
phire of lOcaratB weight, is conaidercd t* 
be worth fifty fruine '" " * 
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B«ldeU. it will Kinain loUd. A fluid, which tuentt are, silica 45, alumina 33, lime 17,6^ 
holds in solution as much of any sub9t»nce natron 1.5, potash 0.5, iron and manf^anese 
as it can dirtsoive, is said to be saturated l—'Laugier, It occurs in the neig'hbour- 
witii it. Hut Maturation with one subittunce hood of Arendal in Norway, associated 
dors not deprive the fluiil of its power of with magnetic ironstone, feldspar, &c. 
actiitff on and disscdvmg some other bodies, 2. F*Uated tcapQlite. C^ihiui's gray, greeny 
and in many cases it increases this power, and black. Massive, disseminated, and 
For eiampie, water saturated W\X\\ salt uill crystallized in low eight-sided prisms, flat- 
dissolve sugar; and water saturated with Iv acuminated witli four planes. Splen- 
carbonic acid will dissolve iron, though dent, vitreous. Fracture small grained im- 
without this addition its action on this me- even. Trunslucunt. Streak white. Brittle, 
tal is scarcely perceptible. Hardness and sp. ^. as preceding species. 

The word saturation is likewise used in It is found in granular granite or -whiteMtme^ 

another sense by chemists: the union of two in the Saxon Erzegebirge. 

principles pnuluces a body, the properties o. Citmpuct wcapofite. Ck>lour red. Crys- 

of which dificr frt»m those of its component tallized in long, acicular, four-sided prisms, 

parts, but resemble those of the predomi- which arc often curved. Glistening. Opaque, 

nating principle. \\ hen the principles are Hard in a low degree. Easily frangible, 

in such proportion that neither predoini- It occurs with the others in metalliferoua 

nates, they are said to be saturated with beds at Arendal. 

each other: but if otherwise, the most pre- 4. Sec Klaolitb.* 

dominant principle is said to be sub-satu- 'Schaalstein. SeeTABVLAH Spae.* 

rated or undersaturated, and the other su- * Schacm Kakth. See AruaiTB.* 

persaturatcd or oversaturated. ^Scueelivm. Tungsten.* 

'Saussuritb. ColourH white, gray, and *.ScHiErER Spak. See Slate Spar.* 
green. Massive, disseminated, aiul in rolled *Sciiili.eh Spar. I'iiis s]jecies con- 
pieces. Dull. Fracture splintery. Faintly tains two sub.8i)ecies; broii/.ite and com- 
traiislurent on the edgfS. iJiflieultly fruii- mon scIiilK r spar. Sec Uronzite.* 
gible. Hard, scratching quartz. .Meagi'c Common MchiUer »par. Oiloiir olive green, 
to the feel. Sp. gr. XZ- It melts on the DiMsi-niiiiatrd, and in graTiulur diftinci con- 
edges and angles. Its constituents are, si- cretioiiM. Splendent and mctaHic-|)early. 
lieu 49, aUiiniiia :J4, lime 10.5, magnesia (*leavage single. ()pu(|ue. Softer than 
3.75, natnm 5.5, iron 6.5— ir/iij>rfM. hoc- bronzite. Streuk greoiiish gray. Kasity 
curs at the foot of .Mount Uosu. Professor frangible. Sp. gr. 2.88J? It occurs im- 
Jameson places it near Andalusite.* bedded in serpentine in Fetlar and Unstin 

* Scales of Fish, consist of alternate Shetland, :ind at Portsoy in Hanflshirc ; also 
layersnf membrane and phosphate of lime.* in Skye, Fife.Hliire, Calton-hill, near Dum- 

* Scales of .Serpents, are composed barton, between Dallaittrae and Ginran in 
of a horny membrane, without the calcare- Ayrshire, and in ('ornwall. 

ous phosphate.* iMhradure m'fuller hpar. See IIyper- 

* Scam MO NT consists of stene.* 

Alepp: Smyrna. * Sci L L I r I .\. A white transparent, acrid 

Resin, GO 29 8iib»tance, extracted from squills; by Vo- 

(ium, 3 tt gel * 

Kitractive, 2 5 • Schmelze tei v. Dipyrc.* 

Vegetable debris') .-^ ^g * Sciiokl (<.'om.mon). .\ sub-species 

and earth, 5 ~- ^^ rlioiiil>oid.il toiirn).nline. C'olour %*elvet- 

li;() liiO Mack. .Massive, di:>%emin.itcd, and crystal- 

Vo:^el^ and Houillon Lu^numt;^^.* lized in three, six, and nine-sided prisms. 

* ScAPOMTE, or Pyramidal Felo- Crystals acicular. Lateral planes, longitu- 
SPAR. Professor Jameson divides it into dinally Ntrruked. Ketueen shining and 
fimr sub-species; radiated, foliated, com- glistening. Fracture conchoidal, or uneven, 
pact red, and claohte. Opaque. Streak gray. As hard as quartz. 

1. HadMted. Colour gray. Massive, in E.isily frangible. Sp. gr. 3. to .'JJ. It 

;<itinet concreti<}ns ami crystallized. Pri- melts into a blackish slag, its 



con.«ttituents 



mitive tigures a pyramid of 130® 3S' and are, silica TiC^JD, alumina 3\.Sf magnesia 

6 J® 56'. The secoiulary forms are, a rec- 0.!35, oxide of iron 21, potash 6, and a trace 

tanpil^r four-suled prism, acuminated or of manganese. — k'luproth. It exhibits the 

truncated. Lateral planes d«'cply longilu- same electric properties as ti)urmalinc. It 

dinally streaked. Ucsinoun, pcariy. Cleav- occurs imbedded in granite, gneiss, he. in 

age double. Fracture fine grained uneven. Perthshire, BanfTshire, Cornwall, &c.* 

Translucent. As hard as apatite. Easily • Schobl (Blue). A variety of Haliy- 

frangible. Sp. gr. 25 to 2 8. CJreen sea- ne* 

polite liecomes white bef.jre the blow-pipc, •Schorl (Red and Titanitic). 

and melts into a white glass. lis ccnsti- Hutilc.* 

Vol.. 11. ^^4 



* ScvomLTTei or Sohobi-oiii TorAZ. 
Pyadle of Wcmer, Colour, itriw-j'eHow. 
Muiiv«, compoicd of parallel priamatic 
concretionB, ind crjttallized In long lii- 
liiled priBlm. GliKlcninif, reiinotii. Frac- 
ture, imall conchoidal. I'ranBlucent on tlic 
cdwi. Neai-ly *i banl as common topai. 
Brittle. Sp. gr. 3.53. Infusible. Recomes 
rlcctric by lieatinr. Ita conitituenli are, 
alumina 51. sUlca 38.4.1, fliinHc acid 8,84. 
— Brrttliiu. It occurs at Altenburg in Sax- 
onj, in a rock of quartz and mica, in por- 
pliyry.* 

• SiLeKiOH. A new elementary hndy, 
extracted by M. Herzellui from the pyrile* 
of Falilun, which, from its chemical pro- 
pertiea, he places between lulpliur and tel- 
lurium, though it hui more propcrtits in 
common with Ihe formtr than nitb tbc lat- 
ter iubatance. It was obtained in exceed- 
ingly small quantily from a. large portion of 
pyrites. For the mode nf extraction I must 
refer to hi* long and elaborate papers, 
translated from the Anniles de Chiniie et 
Physique, ix. et leri. into the -Annals of I'lii- 
losophy, for June, August, October, and 
December 1819, and January 1830. 

When selenium, aflrr being fused, be- 
romea solid, its lurface oaaumcs a mclaJlic 
brilliancy of a very deep brown colour, re- 
sembling potishrd hxmalites, lis fracture 
is conclioidal, vitreous, of the colour of 
lead, and perfectly metallic. The powder 
of selenium has a deep red colour, but it 
stick* toother readily when pounded, and 
then UBUmes a gray colour and ■ amoiitli 
surface, as happens lo antimony and bis- 
muth. In Tcry thin r.oats, selenium ia trans- 
parent, wUh a nihy-rcil cnlour. When 
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i*hicb is condented in tbe fonn of ■ dsBi* 
bar-red powder, yielding a apecie* of flow. 
en, as happens to sulphur in the same cir- 
cnmslances. The characteristic imell of 
horse-radish is not perceiTcd, till tbe best 
becomes great enough to occaalon oxida- 

Selenium is not a (rood conductor «f 
heat. Wc can easily hold it between the 
fingers, and melt it at the distance of one 
or two lines from tbe fingers, without per- 
ceiving (hat it becomes hot. It !• also a 
non-conductor of eleelricity. On the olbef 
hand, M. Berzelius was not able lo rendet 
it electric by friction. It is not hard,- the 
knife scraichcs it easily. It is brittle like 
glass, and is easily reduced to powder. Ill 
sp. gr. is between 4.3 and 4.33. 

The affinity of selenium for oxygen is oat 
very great. If we heat it in tbc air, with, 
out touching it with a burning' body, it is 
usually volatilized without alteraliont bat 
if it ii touched by flame, its edges ■■■— » 
a line sky-blue colour, and it is Ttdatintcd 
with a strong smelt of horse-radish. Tbe 
odorous substance is a gaseous oxide of K- 
lenium, which, however, ha* not been ob- 
tained in an insulated state, but only mixed 



rith a 



Ifw 



■eleni 



:lose phial tilled w 
till tbc grestcst purt of it ii 
the sir of Ihe phial acquires the odour of 
oxide of selenium in a very liigh dewrM. 
If we wash the air with pure water, the li- 
quid acquires the odour of the gaa; but as 
there are always formed traces of seleaie 
acid, this water acquires Ihe property «f 
reddening litmus paper feebly, and of be- 
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tt climimtliet a little in bulk at the hottest ruginoiu marl. From these septaria are 

place» and then assumes the gaseous form, manufitctured that eicellent material for 

It absorbs a little moisture from tlie air, so building under vater, known by the name 

that the crystals sdhcre to each other, but of Parker's or Roman cement.— JameMn.* 

tbey do not deliquesce. It has a pure acid • Sbbosity. See Blood.* 

taate, which leaves a slightly burning sen- • HBaPSMTiNE; common and precious, 

sation on tlie tongtie. It is very soluble in i. Cinmon. ('oluur green, of Tarious 

cold water, and dissolves in almost every fhades. Massive. Dull. Fracture, small 

proportion in boiling wi&ter. M. Berzelius and fine splintery. Translucent on the 

infers the composition of selenic acid, from edges. Sot\, and scratched by calcareous 

several experiments, to be, ipar. Sectile. Difficultly frangible. Feels 

Selenium, 71.'i'il 100.00 1 prime 4.96 tomewhut greasy. 8p. gr. 2.4 to 2.6. Some 

Oxygen, 28.739 40.3.) 2 primes 2.00 varieties arc magnetic. Us constituents 

If into a solution of selenic acid in muri' are^ silica 32, magnesia 37.24, alumina 0.5, 

atic acid, wc introduce A piece of zinc or of lime 10.6, iron 0.66: volatile matter and 

polished iron, the metal immediately .is- carbonic acid 14.16. — Hi»inger. John and 

aumes the colour of copper, and the sele- Rose give 10.5 (if water in it- It occurs in 

nium is gradually precipitated in the form various mountains. It is found in Unst and 

of red, or brown or blackish flocks, accord- Fetlar in Shetland; at Portsoy; between 

ing as tlie temperature is more or less ele- Ballantrte and Girvan; in Cornwall; and in 

%'ated. When seleniate of potash is heated the county of Donegal. 

Vith muriate of ammonia, selenium is ob- 2. PrecUuM •erpcntine. Of this there arc 

tained by the deoxidating property of the two kinds, the splintery and conchoidal. 

ammonia ; but in this case we always lose a. Splintery, Colour dark Icck-grcen. 

a smalt quantity of selenium, which comes Massive. Feebly glimmering. Fracture 

over with tlie water in the form of an acid, coarse splintery. Feebly translucent. Soft. 

If we pour dilute muriatic acid on the com- Sp. gr. 2.7. It occurs in Corsica, and is cut 

pound of selenium and potassium dissolved into snuff-boxes, &c. 

in water, seleniurctted hydrogen gas is ^. Conchoidal. Colour leck-green. Mas- 

erolved. Water impregnited with it preci- give and disseminated, tilistcning, rcsin- 

pitates all the metaUic solutions, even those ous. Fracture flat conchoidal. Translu- 

of iron and zinc, when they are neutral, cent. Semi-hard. Sp. gr. 2.6. Its constt- 

Sulphur, phosphorus, the earths, and the tuents arc, silica 4 J. 5, magnesia 38.6:^, lime 

metals combine with selenium, forming se- 0:25, aUnnina 1, oxide ot* iron 1 5, oxide of 

leniurets. Selenic acid neutralizci* the ba- manguncHe 0.62, oxide of chrome 0.25, wa- 

•es. Selenium has been recently found in tir 15. J — Juhn. It occurs with foliated gra* 
two mineraU, one is frtim Skrickerinn, in ^ular linK-.stonc in beds subordinate to 
the parish of Trysc-nMn in bmoland.* gneiss, inica-slate, &c. It is found at Port- 

* ScoKXA. Avav.ety of epidotc.* soy, in H:iidr<<lilre ; in the Shetland Islands^ 

* Sxa Froth. .MffrMchttum.* and in the Island of Holyhead. It receiver 
Saa Salt. Muriate of soda. Sec Acid a riiicr polish than common serpentine.* 

(MvaiATic), and Salt. * ^eri'm. Sec Blooo and Milk.* 

* Sea Wax. Maltha, a white, solid, t.il- * Shale. Slate-clay and Htum dmU B 
lowy looking fusible suhst;ince, H«)lublo in tlate-cUit/.* 

alcohol, found on the iSuikal Lake in Sibe- Shells. Murine shells may be divided* 

ria.* as Mr. llatchett obsenes, into two kinda: 

'SaiACXcAciD. See.\ciD(SEBACic).* Those that have a porccUanous aspect, 

Sbeatk. .\ neutral compuund ui' bcbacic with an enamelled surface, and when bro« 

acid with a base. ken are often in a slight degree of a fibroua 

Sbdativb Salt. Roracic acid. texture; and those that have generally, if 

Sbl be Seignette. The triple tar- not always, a strong epidermis, under 

trate of potash and smla, or Kocliulle salt, uhicli is the shell, principally or entirely 

See Acid (Tartaric). composed of the substance called nacre, or 

*8blexiie. Sparry gjpsum.* mother-of-pearl. 

* Semiopal. See Opal.* The porcellanous shells appear to consist 

* Septaria, or lutU h^lmontU, arc sphe- of carbonate of lime, cemented by a very 
roidal concretions that vary from a i'cw small portion of animal gluten. This ani- 
inches to a f<K)t in diamet«i". When biokiii nial gluten is more abundant in some, ho*- 
in a longitudin,il direction, we obj»frve the ever, as in the paullx. 

interior of the mass interserietl by a nuni- The niotJiei--or.ptarl shells are composed 

ber of fissures, by which it in divi<led into of the san\e substances. They diflrr, how- 

moic or less regular prisms, of fi om 3 to 6 ever, in tkcir structure, which is lamellar, 

or more sides, the fissures being sometimes the gluten forming their membranes, regu- 

empty, butoftener filled up with another larly alternating with strau of carbonate of 

•abataiice. which is generally calcareous lime. Inthese too the gluten is much more 

aptr. The body of the concretion is a fer- abundant. 



Mr. n»tc)iett miide i few «pf rimeni* on 
IuhI aticlli alio, which flid not pihlhit any 
ilifierencci. Rut the shells of ihr cniata- 
reout animiiU he roiiml to rontnin more or 
Icsa phosphate of limr, thou^rh not tqnul 
in quantity to (he earbimate, anil hence up- 
proaching to ihc nutiire nf hone. LJnnziis 
therefore he obactTra <ra» riffht iii consi- 
di-rinfr the covrrinj; of ihc echini as cnii' 
tuceouii, for it cnntaina phuaphutc of limr. 
In the coTcrintr of aome of ihc apecira of 
aateriai loo, ■ little phoiphoie of lime oc- 
ctirsj but in that of othera there ia none. 
Phil Tratu. 

* Rhutcb CAHCitLAeEotri). CIny. 
•late.* 

* SiBiRiTE. Red tourmaline.* 

* SiDKno-CALCt re. llrown apar.* 

phuret of iron.* 

* SiBNire sr SviNiTE. A componnd 
granular af;{^^ti.'<l rock, compoiol of 
fi'Idapar and hurnblenile, and aomelimca 
({uartx and black mica. The homblcnde 
la the characteristic Ineredivnt, and iliBtiii. 
foishea it perfectly from granite, wilh 
which it ia often confoundcdi but the fetd- 
Rpar, which ia almost alwuj-a r«d, and sel- 
dom inclinei to grren, furma the mutt 
abundant and essential ingredient of llic 
rock. Some varietii-s contain a very con- 
siderable portion of quartz and mica, hut 
little hornblende. This is particularly the 
case with the Ejp-ptian varieties, und hence 
these are ollen confounded with real gra- 

Aa it hi< many poind of aj^rccmrnt wil^ 
jprenatnne, it U nere-isiirv to compare! hem 

injjrlhi- - -■...-.-.... 



SIL 

porphvrr. In the Iiland of Crpru", it if- 
fords much cnpperi manf of the importinl 
silver and gold minet in Hungary are sitii- 
Bieii in ii. The aienile of the Fotrat •/ 
Tliuringia affords injn. In ihia rniintrt, 
there is a fini? example of aienite, in tJallri. 
wav, where It forma a eonaiderable portiM 
of the hill called Hriffle. On the Itentinrnt, 
it oceurs in the Electorate of Saxonj: and 
ill tipper Kgypt, at the city of Syina. ia 
Thcbaid, at the cataracts nf the Kile, 
whence it derivea its iiume. The Komari 
bnioKht it from that place to Home, fnt 
arch itecf II rill and alatuary piii-posd.— 



•carchcs on the metallic liases nf the alkiHi 
and earlhs, lias lieen recently rejranlcd >■ 
a compound of a peculiar combuatible prin- 
ciple Vfitli osygen. If we ipiite powderw 
quartz with three parts nf pure potash ir. 
a silver crucible, dissolve the fuaed con- 
pound in water, add to the solution a quan- 
lily of acid, equivalent to satuRite the a1- 
kkii, and evaporate to dryneaa, we shall 
obtain a fine gritty powder, which being 
well washed with 'hot water, ami ignited. 
will leave pure silica. By passing the va- 
pour of potassium over silica in an ignitrn 
tube, Sir H. Davy obtained a dark-colouird 
powder, which apparently contuned siU- 
con, or silicium, ihe haata of the earth. 
LJke boron and carbon, it is capable of lui- 
t.iining a high temperature ttitliout sufler. 
ing any clinnge. Aqueous potash ■ecma ts 
form w-iih it an olive-coloured aolution. 
Itul js this basis is i^ccomposcd hy wiier. 
pnH>;ihle m wsOt awiv tli' pot; ' 
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denre can tt |»reient be repotcJ in such 
dediictimiB. 

•• When !««,•• Myt Sir H. Dtvy, " is 

nefpitiTely electrified, and fused by tbe 
voltaic battcrv in contact with hvdrate of 
silica, the metalline f^lobule procured con- 
tains a matter which aflTords silex during 
its solution; and when potassium is brouf^tit 
in contact with silica ignited to whiteness, 
a compound is formed, consistinfc of silica 
and potassa; and black particles, not unlike 
plumbago, are found difi'used throtigh the 
C'Hnpfiund. From some experiments I 
made, I am inclined to believe, that these 
particles arc conductors of clectricitys they 
have little action upon water, unless it con- 
tain acid, when they slowly dissolve in it 
m ith effer^'escence; they bum when strong- 
ly heated, and become converted into a 
white substance, having the characters of 
silica; so that there can be little doubt, both 
from analysis and synthesis, of tlie nature 
of silica.*' EtemnntM, p. 363. 

I have already mentioned in treating of 
earths, that Mr. Smithson had ingeniously 
8ugge8te<l, that silica might be viewed in 
many mineral conipoundn as acting tlie 
part of an acid. This however is a vague 



analogy, ami cannot justify us in rankin|» 
silica with acid bodies. 

Wlicn obtaine<l by the process first de- 
scribed; it is a white powder, who^e finest 
particles have a harsh and gritty feel. Its 
sp. gr. is 2.66. It is fusible only by the hy- 
droxygcn blow-pipe. The saline menstru- 
um, Tormt-d by neutralizing its alkaline so- 
lution with an acid, is capable of holding it 
dissolved, though silica seems by experi- 
ment to be insoluble in water. Yet in the 
water of the (iiyser spring, a portion of 
silica 8e<*ms to remain dissolved, though 
the quantity of alkali present appears in- 
adequate to tlic cflVt't Silica exists nearly 
pure in transparent quurtz or rock crystal. 
It forms al|o the chief constituent of flints. 
By leaving a solution of silica in fluoric 
acid, or in aqueous potash, undisturbed 
for a long time, cr\'stals of this earth -have 
been obtained. The solution in alkaline 
lixivia is called liquor tUiaim. fvlass is a 
compound of a similar nature, in which the 
proportion of silica is much greater. 

Mr. Kirwan made many experiments on 
the mutual actions of silica and the other 
earths, at high degrees of heat. The fol- 
lowing are some of his results: 



Proporthtu, 
HO silica, ^ 
'•X) barytes, 3 
75 silica, 5 
25 barytes, 3 
66 sihca, 5 
33 barjtcs, J 
60 silica, 
5<) barvtei 
20 silica, I 
80 bar}tes, 3 
25 silica, \ 
7S bar\'te8, 3 
3^) silica, \ 
66 bari'tcs, 3 



es, J 



Ikai. 

15C*» 

150 
150 
148 
148 
150 
130 



EfectM. 
AVedg. A white brittle mass. 

A brittle hard mass, semi-transparent at the edges. 

Melted into a hard somewhat porous porcelain. 

A hard mass, not melted. 

Thr edges were melted into a pale g^enish mat- 
ter, between a porcelain and enamel. 

Melted into a somewhat porous porcelain mass. 

Melted into a yellowish and partly greenish white 
porous porcelain. 



M'hen the barytes exceeds the silica in 
tbe proportion of three to one, the fused 
ntass is soluble in acids, — a circumstance 
rt-ccntly applied with gn»at advantage in 
the analysis of minerals which contaui al- 
kaline matter. 



The habitudes of strontian with silica are 
nearly the same as those of barMes. Lime- 
water added to the /ii/rf or M'/irum, occasions 
a precipitate, which is a coni|>ound of the 
two earthS' I'he following are Mr. Kir- 
waifs results in the dry wav: — 



J*rQporU0n$. 

50 lime, 7 
5U silica, ^ 

80 lime, J 
20 silica, 5 
2i) limi-, I 
kU) silica, 3 



Heat. 
150^ Wcdg. 

156 
156 



F.jfecti. 
Melted into a mass of a white colour, semi-transparent 
at the edges, and striking fire, though feebly, with steel: 
it was intermediate lH:t\vcen porcelain and enamel. 

A yellowi»h-white loose powder. 
Not melted: formed a brittle muss. 



When exposed to the highest possible quid and dry way. The latter compound 

beat, magnesia and silica, in equal parts, constitutes porcelain and pottery-ware, 
melt into a white enamel. Equal parts of lime, magnesia, and tili- 

bilica and alumina unite both in the li- ca, melt, according to Acluu'd, into a green 
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ish-colmired gU^t, hard enough to strike 
fire with Bteel. When the ma^eiii ex- 
ceed* either of the other two iiigrcilicTits, 
tlie minure is infusible; when tlic nilica 
cxceeda, the nnly fiiaible proportions were, 
3 lilica, '> lime, I magnesisi unil when tlie 
lime is in eicess, the miituri? iisunlly mclta 
in B. strong licnt. WItli mixtures ol' lime, 
alumina, ami silica, a fusibU' compound is 
usually obtuned when tlic lime prediimi- 
natei. The only refractory proportioiiii 

Lime, 3 3 

Silica, 1 1 

Alumina, 2 2 

ExceH of silica gives a k'»** or porce- 
lain, but excess of alumina will not furnish 
a glass. 

When in mixtures of magnesia, silica, 
anil alumina, the first is in exceis, no fu- 
sion lakes place at 150°; w)ien the second 
exceeds, a porcelain may 1>e formi^d, and 3 
parts of silica, 2 magnesia, and 1 alumina, 
furn) a glass. From Achard's experiments 
it wnuld appear, that a glass may b« pro- 
duced by ex])using to a struts heat, equal 
parts 01 alumina, silica, lime, and mag- 
Other proportions gave fusihle mixtures, 
provided the silica wjs in excess. 

The mini-i'cil sonimilc, or licphelin, con- 
sists, accooling to Vaui|uelin, of 4i* alumi- 
na -f- 46 silica. If we nuppoac it to con- 
sist of a prime equivalent nr atom «f each 
constituent, tlien that uf silica would he 3i 
for 49 : 3.3 ■.-.Hi -.3. Hut if we take Vau- 
riiiclln'a analyaiK of euclasc fur tlio same 
purpose, wc have the proportion of ailica 
to that of alumina ai 35 to 22. Hence, 23 

: :i.2 :: 35 : 5.09, til 
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a plate of gold, ate found to be ^*c* in 
the tneuUic state. It baa likenM beea 
partly oxidized by twenty aucceasivc ex- 
posures to the heat of the porcelain fiii- 
nacc at Sevres, lly passing a atro«|;clcE- 
trie shock through a lilver wire, it n^ 
be euiiverted inlo a black oiidci wid by a 
powerful galvanic baltcry, silrnr leaf mq 
he niade lo hum with a beautiful grcca 
light Lavuisier nxidixrd it bjr the blo*- 

Ei|>e and oxygen gas; and a Gne ailvcr wire 
urns in the kiiKlled united itreuu of oif- 
gen and liydrogru gaaei. I'be air alun 
it very liitle, though it is dlapoaed to ob- 
tain a thin purple or black coating fron 
the BUlphuroiis vapours, which are emitted 
from animal ituhstanccs, draint, or putre- 
fying maltei'S. This coating, afier a loiif 
series of years, lias been abaervcd ta 
siralc off from images of silver expoied ia 
churchei; and w.ia found, on examinatiDa, 
la consiit of silver united with aulphur. 

* Tliere seems to be only 1 oxide of hL 
ver, which is formed either by intense igni- 
tion in an open vessel, when an oLve-ca- 
Inured glass is obtained; or by adding a s»- 
lution of caustic baryte* to one of nitratcsf 
silver, and heating the precipitate to dull 
redness. Sir 11. Davy found that 100 ti 
silver combine with 7.3 of oxygen in the 
above oxide; and if we suppow it to coaiilt 
of a prime equivalent of each conititucM, 
we shall have 13.7 for the prime of silTw. 
Silver leaf burned by a voltaic batterv, af- 
fords llic same olive-coloured oxide. 

Silver combines witli chlorine, when the 
metal is lieatcd in contact with the gM. 
I'his chloride is, liowevcr, usually preputd 
by adding muriatic acid or a ' "' '" 
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coolf . These ponett a ftill more fonni- nitiic acid driYen off* from nitrate of tihrer 

dable power of detonation » and can scarce- is deoomposed. the products being oxygen 

ly hear touching, eren under the liquid, and nitrogen. 

It seems to be a compound either of oxide The sulphate of silver, which is formed 

of silver and ammonia, or of the oxide and by pouring sulphuric scid into the nitric 

aaote. The latter is probably its true con- solution of siWcfi is sparingly soluble in 

•titution, like the explosive iodide and water; and on this account forms crystals, 

chloride. The sudden extrication of the which are so small, that they compose a 

condensed gas, is the cause of the detona- white powder. The muriatic acid precipi- 

tion. tiites from nitric acid the saline compound 

In the 8th number of the Journal of called lunacomea, or horn-silver; which 

Science, Mr. Pamday has described some has been so distinguished, because, when 

experiments which seem to show that tliere melted and cooled, it forms a scmi-trans- 

is a protoxide of silver containing about parent and partly flexible mass, resembling 

two-tnirds the quantity of oxygen found in horn. It is supposed that a preparation of 

the common oxide, by precipitation from this kind has g^ven rise to the accounts of 

the nitrate. He procures it by leaving an malleable glass. This effect takes place 

ammoniacal solution of oxide of silver ex- with aaua regia, which acts strongly on 

posed to the air. A succession of brilliant silver, but precipitates it in tlie mrnot 

pellicles is obtained, which are the protox- muriate, as fast as it is dissolved, 

ide. Rzperiments of this nature must be if any salt with base of alkali, contain- 

made cautiously, lest fulminating com- in^ the muriatic acid, be added to the ni- 

pounds should accidentally be produced.* trie solution of silver, the same effect takes 

Silver is soluble in the sulphuric acid place by double aflinity; the alkaline basa 

when concentrated and boiling, and the uniting with the nitric acid, and the silver 

metal in a state of division. falling down in combination with the mu« 

The muriatic acid does not act upon it, riatic acid. 

but the nitric acid, if somewhat diluteil, Since the muriatic acid throws down only 

dissolves it with great rapidity, and with silver, lead,and mercury, and the two latter 

a plentiful disengagement of nitrous gas; of these are not present in silver that has 

which, during its extrication, gives a blue passed cupctlation, though a small quan- 

or green colour to the acid, that entirely tity of copper may elude the scorification 

disappears if the silver made use of be in that process, the silver which may he 

pure. If it contain copper, tlie solution re- revived from its muriate is purer than can 

mains greenish; and if tiie acid contain readily be obtained by any other means. 

cKher sulphuric or muriatic acid, these When the salt is exposed to a low red 

combine with a portion of the Hilver, ami heat, its acid is not expelled; and a greater 

form scarcely soluble compounds, which heat causes the whole concrete either to 

fall to the bottom. If tlie silver contain rise in fumes, or to pass through the pores 

sold, this metal separates in blackish-co- of the vessel. To reduce it, therefore, it 

UNired flocks. is necessary that it should be triturated 

The nitric acid dissolves more than half with its own weight of fixed alkali, and a 

its weight of silver; and the solution is little water, and the whole afterwards ex- 

▼ery caustic, that is to say, it destro^'s and posed to heat in a crucible, the bottom of 

corrodes animal substances very power- which is covered with soda; the mass of 

fully. muriate of silver being likewise covered 

The solution of silver, when fully satu- with the same substance. In this way the 

rated, deposites thin crystals as it' cools, acid will be separated from the sdver^ 

and also by evaporation. Tliese are callecl which is reduced to its metallic state. 

lunar nitre, or nitrate of silver. A gentle As the precipitate of muriate of silver is 

heat is sufficient to fuse them, and drive very perceptible, the nitric solution of sil« 

off their water of crystallization. In this ver is used as a test of the presence of mu- 

situation, the nitrate, or rather sub-nitrate, riatic acid in waters; for a drop of the so- 

for the heat drives off part of the acid, is lution poured into such waters will cause a 

of a black colour, may be cast into small very evident cloudiness. The solution of 

sticks In a mould, and then forms the lapis silver is also used by assayers to purify the 

infemalis, or lunar caustic used in surgery, nitric acid from any admixture of muriatic 

A stronger heat decomposes nitrate of sil- acid. In this state they call it precipitated 

ver, the acid flving oft, and the silver re- aquafortis. 

maining pure. It is obvious that, for the M. Chenevix found, that a chlorate of 

purpose of forming the lunar caustic, it is silver may be forme<l, by passing a current 

not necessary to suffer the salt to crystal- of chlorine througli water in which oxide 

lise, but that it may be made by evapora- of silver is suspended; or by digesting phos- 

ting the solution of silver at once to dr}-- phate of silver with hyperoxymunate of 

ness; and as soon as the salt is fused, and alumina. It requires only two parts of hot 

cesses to boil, it may be poured out. The water for its solution, and this affords, on 



coalinif, imtll wbite, opique, rhnmboida] 
cryiuli. It ]■ likeviie lomevhat loluble 
in alcohol. Flalf a grab, loiiedwllh half 
ai much vulphur, and ilnick or nibbed, 
detonitei with k loud report and a idfid 
flash . 

Compound! of aiWer with other aridi are 
bi'st formed by piccipitation from its solu- 
tion in nitric acid; either by the aciil itieir, 
or by ill alkaline Hlt>. I'hoiphale of all- 
▼er is a denie white precipitale, insoluble 
in water, but loluble in an eiceia uf its 
acid. By heat it fuiei into a greenish 
opaque gltay Uarbnnate arsilvei- !■ a vliite 
insoluble powder, which !■ blackened by 
li^t The fliiste and borate are eoually in- 
saluble. Distilled vinrf^ar readily diaiuilves 
the oxide of silver, anil the lalution afTurds 
long' white needles, euily crvstallized. 

The precipitstcB of silver, which arc 
formed by the addition of alkalis or earths, 
arc all reducible by mere heat, without the 
■ddition of any combustible substance. 

A detonating powder has been sold 
lately at Pirii as an object of ntnusement. 
It Is enclosed between the folds of a rani, 
cut in two lengthwise; the powder being: 
placed al one end, and the otlicr being- 
notched, that it may be <listingui<ibed. If 
it be taken bv tlie notched end, and the 
oilier be held OTer Uie flame of a candle, 
it soon detonates, with a sharp siiun<l, and 
riolent flame. The caril is lom, :ind chan^d 
brown: anil the part in contact with llic 
composition is covered with a slight me- 
tallic coalinR, of a prayish-white rohiur. 

This compound, which M.Descotil Is calls 
detonating silver, to distingruish it from the 
fulminsiinK silver of M. HenhollH, may be 
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excited by the mixture, vliid) is to be made 

ebullition, and the powder iminedUtelj ptc- 

It would be auperfluoua to remiiid tbe 
chemist, that the mixture of alcohol wilk 
hot nitric arid is liable to occasion scci- 
dents, and tliat it is conseq^uently pnidm 

This powder has the followini^propenict- 
It is white and crystalline; but tlie site anj 
lustre of the crystals are Tariable. Ligk 
alters it a little. Heat, ablow.or lonKCO- 
tinued friction, causes it to inflaltw v'A s 
brisk detonation, Creasure alone, if it ke 
not tery powerful, has no effect on il. It 
likewise detonates by the electric spaiL 
It is slightly soluble in Water. II hu a very 
strong metallic taste. 

Concentrated sulphuric acid occaBCoi 
it to take fire, and is thrown bj it to a con- 
siderable distance. Dilute sufphunc scil 
appears to decompose it slowly. 

Pr»ceit fir lejiaratin^ tihtr Jnm ttffir, 

«y Mr. Xtir. 

Put the pieces of pUlcd metal into u 

earthen glazed pan; pour upon tliem lOBC 



■cid to one pound of nitre; stir them abiwt, 
that the surfaces may be frequently «. 
posed to fresh liquor, and assist the actioB 
by a gentle heat from 100° to 300° of Ftb- 
renhcit's scale. When the liquor is nearij 
saturated, the silver is lo be precipitatnl 
from it by common salt, whieh forms a mii. 
riate of silver, easily reducible by mekinf 
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a Urger, into which about three timet m pretenre it for uie in a gl/M bottle with a 
uiucb powdrred g^^n g\MM hut been pre- iproiiiKl stopper. When tliis preparatioa 
«iou»Jy put: a covrr luted un as before, to it to be uted, the quantity of one ounce it 
prevent tiie access of sny inflsmnmble mat- put into a phisi, and the tixe of a pea of 
tcrt and ihe crucibtv esfiuted to a tieat sufii. smal(c«ni of gold, or silver, as soft »s but- 
cicntly strong to melt tiic glass very fluid, ter, i» to be sdded; after which the vessel 
Ou cooling juid breaking the crucible, tlie must be left at rest. Soon afterwards small 
Sliver will be found reduced at the bottom, filaments appear to isiue out of tlie ball 
MMi perfecUy pure. of aowlgam, which quickly incresse, and 

t A piece of silver coin, being disiolvcd shout out brsnches in the form of shrubs. 
in nitric acid* and left u])on a wurm stove. Silver unites with gold by fusion, and 
crystals were found in tlie vessel on the forms s pale alloy, as has been already men. 
neat morning. Theie, when ditsolved in tioncd in treating of that meul. M itli pU- 
pure water, formed a coU>urless solution, tiiui it forms a hard mixture, rather yel- 
and gave no trace of ci»ppcr on adding li- lower than silver itself, and of difiicult fu- 
quid ammonia. 1 infer, that cr>*stallixation ^ion. The two metals do not unite well. 
may prove an eligible mode of procuring Silver melted with one4enth part of crude 
a pure nitrate, and of course lunar caustic plalina, from which the ferruginous parti- 
or pure silvcr.t cies hail been separated by a strong luag- 

Sulphur combines very easily with silver, ^^U could not be rendered clear of sca- 
if thill plates, imbedded in it, be expoted brous |>arts, tliough it was repeatedly 
to tt heat sulKcient to melt tlie sulphur, fnsed, |>oured out, and laminated between 
The sulphurei is of a deep violet colour, rollers. It wan then fused, and suflered 
apf>n»aching to black, with a degree of me- ^o cool in the crucible, but with no better 
tallic luHlrr, opatiue, brittle, ami soft. It success. After it had been formed, by 
is more fusible than silver, and this in pro- rolling and hammering, into a s|>oon for 
portiou to the (juaiitity of aulphur combined blow.pipc experiments, it was exposed to 
Willi it. A biroiii; heat exi>els part of the ^ |^^' red heat, and became rough, and 
aulptiur. blistered over iu whole surface. The 

bulphurelted hydrogen soon tarnishes ({uaiuilics were one hundred grains of sil- 
the surface of polished silver, and forms on x^^** ^"^^ t^'u grains «>f plutiiia. Kitrc was 
it a thin layer of sulphuret. added during the fusions. 

The alkaline sulphurets combine with it Silver very readily combines with mer- 
by heat, and form a compound soluble in cuiy. A very sensible degree of heat it 
water. Acids precipitate sulphuret of til- prtnlui-rd, when silver leaf and mereury 
vcr from this solution. sre kneadrd togetlK*r in the palm of tho 

Phosphorus, left in a nitric solution of hand. With lead it forms a soft mass, teat 
silver, becomes covered with the motaW in sonorouH than pure silver. With copper it 
a dendritic form. By boiling, this becomes becomes luinler and nioix' sonorous, at the 
first white, tlien a light black mass, and is ^^me time tliui it remains sitlficiently due- 
ultimately converted into s light brown tile, this ini\iiirc is useil in the British 
pbosphuret. The best metlio<l of forming coinage. 1 . \ )>iiris «>f silver, alIo}*ed with 
aphosphuret of silver is PvUetier's, which one of copper, form tite coni|M>uiid call^ 
consists in mixing phosphoric acid and staiulard silver. The mixture of silver and 
charcoal with the metal, and exposing the iron has In-eti little examined. With tin it 
mixture to heat. forms a coiii|}oiind, which, like that of gold 

Most metallic substances precipitate sil- with the same metal, has been said to be 
ver in the metallic stste fn>m its solution, brittle, however sm;dl the proportioni 
The atsa^ers ni.<ike use of copper to scpa- though there is probably as little founda- 
rate the silver from the nitric acid used in tUw for the aNserti«>n in the one case as in 
the process of parting. The precipitate the other With bismuth, arsenic, sine, 
of silver by mercury is very slow, and pro- and antimony, it forms brittle compounds. 
duces a peculiar symmetrical arrangement. It does not unite with nickel. The corn- 
called the tree of Diana. In this, as in all pound of silver and tungsten, in the pro- 
precipitations, the peculiar form may he portion of two of the former to one of the 
ailected by a variety of concomitant cir- latter, was cxtcnditl under the hammer 
cumstancesi for which reason one pr«>cess « luring a few str(»kes; but afterwards split 
usually succeeds better than another. in pieces. See Iron. 

Make an amalgam, without heat, of four I'he uses of silver are well known : it is 
drachms of leaf silver with two drachms chiefly spplied to the forming of various 
of mercury. Dissolve the amalgam in four utensils for domestic use, and as the me- 
ouneett or a suiBcient quantity of pure ni- diiini of exchange in money. Its dis|)osi- 
trie acid of a moderate strength; dilute ti«>u to assume a black colour by tamish- 
thia soluticm in about a pound and a half ing, and its softness, appear to be the chief 
of distilled watery agitate the mixture, and objection to its use in the construction of 
Vol. II. oJ 
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CraJoatcd irttrunienU for MtnmoniiMl and 
other puipaut, in which a good vhitc 
metal would be a deutable acquitition. 
The nitrate of lilver, betide* ita Rreat uw 
as a cauitic, Km been employed ai a medi- 
cine, it ij laid with good luccoi, in eni- 
leptic cues, in the dole of l-QOlh of a )^n, 
graduallj increaaed to l-6th, three timet 
■-day. Dr. Cappe gave il in ■ doae of li4th 
nf a grain three timea a^^y, and afterward 
fuur timet, in what he luppoted to be a cmc 
of angina pectorit, in a ttout man oftixty. 
whom be cured. He took it far three or 
four montht. Dr. Cap[ie imagine*, that it 
hat the effect of increaiing the nerrou* 
power, by which mutcular action it ex- 
cited. 

■ The frequent employment in chemical 
retearcbei of nitrate of litTer at a reagent 
for combined chlorine, occttiont the pro- 
duction of a considerable quantity of the 
chloride (muriate) ofillTcr, which it uiu- 
ally reconTcrted into metal by fution with 
polith in a crucible. But, at much of the 
silver it lott in this way, it it belter to ex- 
pose the following mixture to the requisite 
heat: 

Chloride of silver, 100 

Dry quicklime, 19,3 

Powdered charcoal, 4.2 

An easier method, however, is to put the 
metallic chloride into spot ofcleanironor 
zinc, to cover it «nth a imalt quantity of 
water, and to add a little tulphuric or mu- 
riatic acid. The n^liiclion of the clilnride 
of tilrer by the tine or iron, it an operation 
which it It curiout to observe, especially 
with the chloride in matt (/una amra). It 
begini firtt tt llie points of contact, and 
^.p^cJilyfltcndi in tin- form of r^mifio- 
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aa follow* : Half an ottiicw oTiihcr th« te 
been precipitated ftom aqMafimw br ik 
addition of copper, common aalt. Bad ■»■ 
riate of ammonia, of each two onwes atsi 
one drachm of cormaive nnirsMc of act- 
cury, are triturated tontber, aad made iak 
a paste with water; with thia, eofiper iris, 
tib of every kind, that have facM pret^ 
onaly boiled with tartar and alo^ areiA 
bed, after which thcj an made ladto^ 
and then polished. The inlcatiaa of tlit 
procett appetra to he little mote tham k 
ipply the liWer in a •t«te of Bimlc £ri> 
tion to tlie clean surface of tbe copp<r,Ni 
afterward to fix it thete by fuaioiit nd t^ 
corduigly this tilrcriiY may be effected (rr 
uting the arfrentine precipitate ben aim- 
tioned, with borax or mercury, and i aiiwin 
it to adhere by fusion. 

The dial-platet of clock*, the aemk* of 
barometeri, and other tinilar articlea sic 
silvered by rubbing upon the m aniztanof 
muriate of tilver, tea tak. and taitar, aal 
afterward carefully waahing off the late 
matter with water. In thia opcratiaa, tte 
tilver is precipitated from the voralie 
acid, which unite* with pan of Ihceop- 

Cry surface. It ia not durable, bat aw 
improved by heating the utkle. all 
repeating the operation till the coreriig 
teem* tuflicienlJy Oiick. 

The *ilvering of pint ia effected bj VA 
ing them with tin filingi and tartar. 

Hollow mirrors or globe* arc aileetad bf 
an amalgam contiiting of one part by w d | h 
«f iMamuth, half a part of lead* the laae 
quantity of pure tin, and two paiti ^w> 
cury. Itie solid metal* arc to he fa« h. 
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* SbATB ( Adbbs jtb). See Cl a v.* tibet tbereon, (some haTe proper damp* 

* Slatb Clat. 8cc Clat.* en), when the whole will boil at leisure^ 

* Slatb Coal. See Coal.* At the eauatic alkali imniediately unites 

* Slatb Sr ab, or Scbibfbb Svab. A to the tallow, there is no occasion for long 
■ttb-fpccies of Uoiestoiie.* boilingi about two or three hours will be 

* Slickbmsiobs. The specular Tariety long enough. The fire may then be drawn* 
of Galena« so called in Deri>yshire. It ex* and the pan allowed to stand for four or 
presses the smoothness of its surface. It six hours, when the weak ley may be pump- 
cwcurs lining the walls of very narrow rents, ed off, and fresh added for a second boil. 
It baa a most remarkable property* that It may be necessary to mention, that when 
when the rock in which it is contained is the pan is wished to be cranned, or pump- 
Btruck with a hammer, a crackling noise is ed off sooner, a few pails of cold ley must 
heard, which is generally followed by an be thrown in, a little after the fire is drawn, 
explosion of the rock, in the direction and Set the fire again for the second boil, and 
aeighbourhood of the vein. The cause of when properly a-boil, two or three hours 
this sinrular effect has not been satisfacU^ may be sufficient st any one time to conti- 
rilir explained.— JasiffMii.* nue the boil. The strength of the ley is 

Smalt. See Zaffmb. oflen gone before this period arrives. A 

* Smabaoditb. Uiallage.* short experience, however, with attention* 
Smabaodus. See Kmbbald. will perfectly inform anv sagacious person 
SoAF. Macquer gives us the following with regard to this particular. 

pvocess for oil soap: One part of quicklime Tlie boilings to be thus continued day 

Bnd two parts of good Spanish soda, are after day, until the soup becomes thick, and 

b«»ile«l together during a short time, with of s strong consistence. Take then a httle 

twelve times as much water, in an iron cal- upon the forr finger, and after letting it cool 

dron. This lixivium is to be filtered, and a few seconds, press it with the thumb. If 

evaporated by heat, till a phial, which is it squeeze into a thin hard scale, the soap 

capable of containing an ounce of water, is fit or ready for finishing : if otherwise it 

shall contain an ounce and three-eigliths of ap]>ear greasy, and stick to the finger, and 

this concentrated lixivium. One part of of a soft consistence, more ley must be sdd- 

this lixivium is to be mixed with two parts ed; and if this does not harden it, another 

f)i oil of olives, or of sweet almonds, in a boil must be given. But, in consequence 

glass or stoneware vessel. The mixture is of the former scalv appearance, give the 

to be stirred from time to time with an pan a good hearty boil, and draw the fire. 

iFon spotula, or with a pestle, and it soon Cool down with two or three pails of ley, 

becom es thick and white. The combina- and in about two hours tliereafter pump off 

tioa is gradually completed, and in seven the ley; which should be done at all times 

Br eight daya a very white and firm soap is as clean as possible. This done, put in six 

obtained. or eight pails of water to the boiler, (no 

For the coarser sorts of soap, chesper ley at finishing being used), set a brisk 
oils are emplo}'etl, such as oil uf nuts, lin- fire, and keep constantly stirring with hand- 
teed, hempseed, fish, kc. Ritlier of these stirrer and paddle alternately, until all is 
kinds of soap, to be good, must neither feel melted, and begins to show sn appearance 
g-reaay nor unctuous in water, nor exhibit something like thin honey. TtHkt now a 
Bny vestige of fat upon the water. It ought little fVom a boiling part upon the hand* 
fitftber to dissolve easily in water, and la- board, and observe, when held up, if anj 
thcr well, as likewise be easily soluble in ley runs clearly from it. If it clo* more 
Blcohol. It must not become moist in the water must be put in, and the boil conti- 
Bir, or throw out a saline efflorescence on niied. When, upon the other hand, no ley 
its external surface. runs from the soap when held up slanting- 
iV wHtkmg' Brvvm sr TeUam Saap, ways upon the board, in this case too much 

Let there be weighed 10 cwt. of Ullow, water has already been given. A little 

Biid about 3 cwt. of resin, the resin to be strong solution of salt must now be added 

broken into small lumps. In the first place, to open it, technically ternu-d eutting^ upt or, 

put into tlie boiler about 150 or 300 felons instead of salt brine, a little strong common 

of k^* and set the fire; then add the tallow aalt and water; about half a pailful may do. 

BDd resin. This done, the pan is said to be We come now to tlie most critical paK of 

charged. boiling, that is, the finishing of the soap: 

A good fire may be kept up until all is and it ought to be particularly attcndeii to* 

thoitMighly melted, and the pan brought to that the aoap be brought to such a state* 

boiU during which time there ought to be as, when held up upon the hand-board, the 

constant stirring with the paddle, to pre- ley does not run dou*n from the soap, but 

vent the resin from settling to the bottom, is seen, as it were, just ttarting from it. 

If the foodb or materials in the pan appear The fire may then be drawn away* and the 

to tw^ opt damp the fire* which is done soap decbred finished; or if palm-oil be 

by ffpcBing the fhmace door* and throwing wished for making it of a beautiful colour* 
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thttai SOIIki. ni>; be put intn the boUr r, mf- 
ter 70U dlKorer, u above, the Map tn be 
fSniihedt and in about half an hour after 
theiHl ii put in, the fire may be drawn, and 
the whole allowed to atand for fortj-eig+it 
haiini, when it may bu caitintotlie rramca. 
In kbiHit three ilayi, (atipiKtiiinR the 
frame* SO inchea deep), tlie whole will 
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Ji CioFft fv Jmrr H'hitr Soap. 
The boiler bein^r maile pvrfi-ctly clean, 
put in ID cwt of beat home melteil tallow, 
(no rrain ia uacd in while loap), with HM 
jtalluna of ley; melt duwn witii a moderate 
fire, aa thf icnndn niiw in hand are lome- 
thing aimilar to niiln, excecdini^ apt la boil 

Clo»e attention, therefore, ii ili'oliilely 
needful upon thii fir>t boil; which may be 
rontinued about two hoiin, with a mmlr- 
ruie Rre, alien it may be drawn away, and 
the pan allnwril ta settle about two hours, 
»'hen the ley may be drawn off. 'I'he pre. 
ceai to be obaerved in thi* anap is ciactlr 
similar to the Itit operation. 'I'wo or three 
boil* a day to vhite aoap may he Riven 
with grrat caiei the ley sooner aubkiiline' 
in the boiler than with yellow aoap, and 
can be cleaner pumped off. 

When sufficient boils have been Riven, 
and the soap is arriTed at perfection, it 
will Miume an appearance snmrlhinR like 
B curdy maat. Take then a little upon 
your fore-finger, (as before ilirected), anil 
if the same effect seem to attend it, that 
ia, when pressed with the thumb it squpcze 
into • thin, hard, clear scale, and [lart free- 
ly from the fin|^r, the soap is ready fiir fi- 
niahinf. Draw the fire, cool down with a 
few pad! of ley, iiiiil In a short t'mio tliiTc- 
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•nie ca«s« of the b 

observed in this article wbea made mi 

bmuftlil to market. 

The blue ley bein^ piimpcd clemn off, Mt 
again the fire, and put into the boiler sil 
or eip[ht pails of wiileri and when ihn- 
roii^hiy incorporated and boiled some 
time, try if the Water nm fhim the aoap. 
If it do, aitd water in small quantilies al a 
time, until it is observed not to run, bM, 
as formerly ntentioncd for yellow wupi ta 
appear aa just sianinfr from the soap. Ia 
tliia case after givin|[ a Kood bail, mi 
iwellioR the soap up in the pan to near lbs 
brim, draw away ail the fire, and aprrad it 
about tn die away. The pan is now fiaiiti- 
cd, and mny stand about twelve or rouircc!! 
hriiirs; and if the quantity be larfcv, Ihai n, 
two, three, or four Ion, Hniible thia time M 
stand will be much in favour of the snap, 
pmvidinR always, that it can be kept rafv 
close and warm in the boiler. If any bbr- 
iKHs still appear, repeat the waahinfr. 

Ucfore casting, 1 would rccom mend the 
framea to have a bottom and lining af 
coai'se cloth, for white snap an\j. AtUr 
all is cast into the frames, let it be wtll 
BtirrnI, or cnitched; and it ia verr pRipcr, 
that it also be covered close up with old 
sheets, basa matts, &c. upon the tofi of tbs 
fVame and sosp, and allowed to cool gn- 
dually, and all together. 

In about three ur four days, (auppoai^, 
as formerly, the dip M inches), the cofir- 
ioRs snd frames may be taken oiT. aildtbt 
whole cut up into such siie of ban m maf 
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To give this white soap 
»*li.-it in commonly called W indaor MMS, a 

n"le of IW cssp-itial oil of CaK.*»> «*dt. 
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](^YIniif of nliT* oiL The ley heir in to be poured an ounce of pure ammonia, and the 

iinMt iff aiippoaed to he from lliinHfarian ami whole well abaken together. 
Rnf^liah (Kiiaei) ashes. The proportion is Soaf-stovb. SeeSTBATXTs. 
one of the Kng^iah to eiff^t of the Hunga- * 80 da. Formerlj called the mineral aU 

rian. The particular m<Klc of prticeeding hali^ because under the name of fia/ron it 

if this: After the ley is put in, add the taU is found native in mineral seams or cnists. 

low. Slid light the fire. When all the tal- The impure commercial subHtance called 

Ifiw is melted, put in the oil, and draw the barilia is the incinerated tatfla —da. Kelp, 

fire a little afterwanl, and allow the pan to the incinerated sea-weed, is a still coarser 

sinml about two hours. Light again the article, containing seldom aborc 3 or 3 per 

firtf, and add about 20 gallons more of the cent of real soda, while barilla occasionally 

ley. After the pan brginii to boil, add now contain* 20. The cr)'8tallized carbonate of 

and then a little more ley, for the purpose 9o<U of commerce is procured from the de- 

of preventing the soap from boiling over; composition of sulphate of soda, or muriate 

and this adding of ley is to be continued, of soda. The former is effected by calci- 

until the soap is suppo^-d to be about half nation with charcoal and chalk in a rever- 

bnilH, when it will be time to try whether beratory furnace; the latter ia accomplish- 

the <ioap has got too much or too little ley. ed by the addition of carbonate of potash. 

This trial ia called prm^mt^^ and is nece's- To procure pure soda, we must boil a so- 

sary to be done several times during the lution of the pure carbonate witli half its 

nneration, and previous to the finiihing. weigiit of quicklime, and after subiidence 

The method of performing it is this: Hro- decant the clear ley, and evaporate in a 

vide a piece of glazed Dutch delft, and also clean iron or silver vessel, till the liquid 

m clear clean knife; with the knife take up flows quietly like oil. It must then be 

a piece of the soap from the pan, and if it poured out on a polished iron plate. It 

turn whitish thereon, and fall from it in concretes into a hard white cake, which is 

short pieces upon the delft, it is then to he to l>e immediately broken in pieces, and 

eoncluded that too much ley has been put put up, while still hot, in a phial, which 

in; to rectify which, a little more oil must must be well corked. If the carbonate of 

be adde<l. On the contrar}', if the soap ioda be somewhat impure, then, afler the 

want ley, it will fall from the knife in long action of lime, and subsequent concentra- 

ropy pieces; in conseqfience of which add tion of the ley, alcohol must be digested 

•ome more ley. When, however, it hap- on it, which will «lissolvc only the caustic 

pens to be hrouglit to perfection, neither pure soda, and leave the heterogeneous 

wanting more ley nor oil, hut iust in a right salts. Dy distilling off the alcohol in a sil- 

state, it will then be obser%*ea, when taken ver alembic, the alkali may then be ubtain- 

iipon the knife, to stanil the proper colour, cd pure. 

not ropy, nor too white, hut transparent. This white solid substance is, however, 

The fire may now be drawn, the soap be- not absolute soda, but s hydrate, consisting 

ing properly finished, and ought immedi- of about 1 Of) sotU 4. 28 water; or of nearly 

ately to be cast into the barrels, firkins, 8ic. 77 -f- 2\ in lOf). If a piece of this soda 

Remember always, after the second time be expn<ied to the air, it softens and be- 

the fire is lighted, to keep the soap boiling comes p:iKty; but it never deliquesces into 

l>riskly, till the pan is nearly ready, when it an oily lfN)king liquid, ss potash does. The 

ought to boil slow, until finishing, and rea- soda in fset siwii becomes drier, because 

<ly to cast. by abnorption of carbonic acid from the air 

.1 Vharjft for Seemnd Crovn S»jfl Soap. it pusses into an efflorescent carbonate. 

2H0 lbs. of tallow, 1 Soda is distinguibti.ible from potash by sul- 

140 gallons of ley, pliuric acid, which forms a very soluble aalt 

82 gallons of whale oil. with the former, and a sparingly soluble 

Put in 100 gallons of ley, with the tallow, one with the latter; by muriate of platina 

•nd light the fire. When the tallow is and tartaric acid, which occasion precipi- 

melted, add the oil, and draw the fire. Let tates with potash salts, but not with those 

all stand for two hours. Again light the of soda. 

lirr. anil add 20 gallons of ley. With this The basis of soda is a peculiar metal, 

the boiling is to be continued, until the called 9otiiumf discovered by Sir II. I>avy 

soap is about half finished, when 10 gallons in 1807, a few days »fier he discovered 

more of ley are to he added. Duriruir the potassium. It may be procured in exactly 

rrmainder of the boiling, add, at different the same manner as potassium, by electri- 

perioils, the other 10 gallons of ley, which cal or chemical decomposition of the pure 

will completely fini*h the soap. See Fat. hydrate. A rather higher degree of heat. 

For euu tie luce, Wiegleb directs, that in and greater voltaic power, are required to 

two drachms of the strongest alcohol be decompose soda than potash. Sodium re- 

dissolved from six to ten drops of rectified sembica potassium in many of its chanc- 

oil of amber, and afterward one scruple of ters. It is as white as silver, possesses 

white Bosp: to this mixture is then to be great lustre, and is a good conductor of 



uou 

plectricitjr. It enten into (iuion mt about 
200* F»hr., and rises in vapour at a ■trong 
Ted heat. Its sp. gr. is, according to HH. 
Gay-UiBsac and Thenard, 0.973, at the 
temperature of 59* Fahr. In the cold, it 
exercise! scared; any action on dry ur, 
or oxygen. But when heated strongly in 
oxyi^cn or chlorine, it bums with great 
brilliancy. Wlten thrown upon water, it 
effervesces violently, but do» not Inftsme, 
•wims on the surface, ^ailuatly diminishes 
with great agitation, and renders the water 
a solution of soda. It sets upon most iub- 



nilar t( 



mishes 
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but with less energy. It 

air, but more slowly; snd, like potassii 

it ii best pn.'served under naphtha. 

Sodium furnis two distinct combination* 
with oxygent one is pure sods, whose hy- 
drate is above described: tbe other is the 
orange oxide of sodium, observed, like the 
preceding oxide, first by Sir H. Davy in 
1807, but of which the true nature was 



Pure tod* may be farmed by burning 
sodium in ■ quantity of air, containing no 
more oxygen tiian is sufficient for it* con- 
version into this alkali; >. c. tbe metal must 
be in excess; a strong degree of heat mult 
be employed. 

Pure aoiUii of a gray colour; it is a non- 
conductor of electricity, of a vitreiius frac- 
ture, and requires a strong red heat Tor its 
fuuoD. Wh«i a little water ia added to it, 
there is a violent action between the two 
bixlie*) the soita becomes white, cpjstalline 
in its appearance, and much nioie fusible 
and volatile. It is then the subatutce com- 



SOD 

Talent of lodiom ia 2SS, Hd tbat of di; 
soda, or protoxide of aodimn, 3.9S; whale 
the orange oxide or deuloxide ia 4.0dL Tti 
numbers given by M. Tbeiwid are, far tkc 
first, 100 metal + 33.99S ongcD; and tm 
the second, 100 metal + G7.9W a^jgtm. 

Another oside is deactibed cosiImw^ 
less oxygen than todat it is th e r t ftie e a ih- 
oxide. When sodium ia kept for MaoM tuM 
in a small quantity of moiat air, or iriHO 
•odium in excess » heated ^th hydnlerf 
aods, ■ dark grayish sulMtanc* is lbnncd« 
more inflammable than aodioMl, Ottd wtiA 
afTords hydrogen by its aetkn upon wtter. 

Only one cnmbinatioa of lodiuai aad 
chlorine is known. This ia the inportaat 
substance a m m oa mil. It may be t 
directly by combustion, or by d< 
any compound of chlorine l^ m 
properties are well known, uid an 
described under Acid (Hn>i&i 
is a non-conductor of electrici^, i 
at ■ strong red heal, is roUtile at a wttte 
heat, and crystallizes in cubea. "■■'"■"* 
has a much stronger at traction Ibr chloria* 
than fur oxygen; and aoda, or ita hydrate, 
is ilecompoicd by chlorine, oxygen tai*! 
expelled from tbe first, utd oxygen M 
water from the secood. 

Polassium has a stronger attractko fai 
chlorine than sodium has; and one node of 
procuring lodium easily, is by beating t» 
gciher lo redness, common aak and pota^ 
sium. This chloride of sodium, impiyt 
ly called the muriate, conaists of UolO' 
line + 3-95 sodium. There ia no knan 
action between sodium and bydiufca <f 
azote. 



Sodium combines readily with a 
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•odion from the ehloride. The attnctioni came of iterilit;^, it may be destroyed by 

of potasaium, for all substancea that have much pulverization and ezpoaure to air, bjr 

ben eiamined, aie atrooger than thoae of paring and burning, or the agency of lately 

aodium. made quicklime. And the defect of am* 

Soda ia the baaia of common salt, of mal and vegeUble matter muat be tuppUed 

plate and crown-glaai , and of all hard by animal or vegeubte manure. 

aeapa. Ekmtmurf Cktmieai PML* Tbe general indicMtiona of fertility and 

* Soda LI TB. Colour green. Bfaaaive barrennets, aa found bv chemical experi* 
and cryatalliaed in rfaomboidal dodecahe* menta, must, neceMarify differ in different 
drooa. Shining. Cleavage double. Frac- climates, and under different circumstan* 
tiure small coochoidal. Translucent. As ccs. The power of soils to absurd mois- 
haid aa feldapar. Brittle. 8p. gr. 3.378. ture» a principle essential to their produc- 
It ia infiiaiUei becoming only dark gray tiveneas, ought to be much greater in warm 
belbce the blow-pipe. Ita conatituenta are, and dry countries, than in cold and moiat 
ailica 38^ or 36, liumina 27.48 or 33, lime ones; and the c^uantity of fine aluminoua 
3.7 or 0, oxide of iron 1 or 0.35, soda 35.3 earth they contain should be larger. Soils 
or 35, muriatie acid 3 or 6.75i volatile mat- likewise that are situate on declivities 
ter 3.10 or 0, loss 1.7 or O^TTUwms w and ought to be more absorbent than those in 
BMerjr, U wm discovered in West Green- the same climate on plains or in valleya. 
land bv Sir Charlea Gieaeke, in a bed in The productiveness of soils must like- 
mica slate.* wise be influenced by the nature of the 

* Sodium. See Soda.* sub-soil, or the earthy or stonv strata on 
Soil. The aoil or earth in which vege- which thev rest; and this circumstance 

tables grow, varies conaiderably in its com- ought to be particularly attended to, in 

position, or in the proportions of the dif- considering their chemical nature, and the 

ferent earths of whicli it consistS{ and some system of improvement Thus a sandy 

planu are found to thrive best in one kind soil may owe its fertility to the power of 

of soil, others in another. Under ^nafywu the sub-f oil to retain water; and an absor- 

the methods of anal)rsing soils, so as to aa- bent clM-ey soil may occasionally be pre- 

certain tlieir composition, will be found, as vented from being barren, in a moist cli- 

given by Sir H. Davv; and we shall here mate, by the influence of a substratum of 

subjoin the rules he has laid down for their sand or gravel. 

imnrovement, aa connected with the prin- I'hose soils that arc most productive of 

caplea of which thev consist. corn, contain always certain proportions of 

> In caaea where a barren aoil is examined aluminous or calcareous earth in a finely 

with a view to its improvement, it ought in divided state, and a certain quantity of ve- 

all casea, if possible, to be compared with getable or animal matter, 

■n extremely fertile soil in the same neigh- The quantity of calcareous earth is hov« 

bonrhood, and in a similar situation; the ever very various, anil in some casea ex- 

diflGerence given by their analyses would ceedingly small. A very fertile com soil 

indicate the methods of cultivation, and from Ormiston in East Lothian afforded in 

thna the plan of improvement would be a hundred parts only eleven parts of mild 

founded upon accurate scientific principles, calcareous earth; the finely divided day 

If tlie fertile soil contained a large qitun- amounted to forty-five parts. It loat nine 

titj of sand, in proportion to the barren in decomposed animal and %'e)|petable mat- 

•oil, the process of melioration would de- ter, and four in water, and exhibited indi- 

pend simply upon a supply of this sub- cations of a small quantity of phosphate of 

atancet and the method would be equally lime. 

aimpk with regard to soils deficient in clay This soil was of a very fine texture, and 

or calcareous mstter. contained very few stones or vegetable fi- 

In the application of clay, sand, loam, bres. It is not unlikely, that its fertility 

marl, or chalk to lands, there are no par- was in some measure connected with the 

ticiilsr chemical principles to be observed; phosphate; for this substance is found in 

but when quicklime is used, great care wheat, oats, and barley, and may be a part 

muat be taken, that it is not obtained from of their food. 

the magnesian limestonei for in this case, A soil from the low lands of Somerset- 

aa baa been shown by Mr. Tennant, it is shire, celebrated for producing excellent 

exceedingly injurious to land. The mag- crops of wheat and beans without manure, 

neaian limestone may be distinguished from 1 found to consist of one-ninth of sand, 

the common limestone by its greater hard- chiefly siliceous, and eight-ninths of calca- 

neaa, and h^ the length of time that it re- reous marl tinged with iron, and contain- 

r'rea for ita solution in acids; and it may ing about five parts in the hundred of ve- 

analyxcd by the proceaa for carbooate getable matter. I could not detect in it 

of Kmc and magneaia. any phoaphaie or sulphate of lime, so that 

When the malytical comparison indi- its fertility muat have depended principally 

ratea an ezceai of vegetable matter as the tipon its power of attracting principles of 
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Vegetable nourUhmeat from vatcr Mid the 
Ktmonphere. 

Mr. Tillet, in *ome experimenU made 
on the cuni|Ki>itioii uf loiliiat Puiji, found, 
that k (oil compoaed of llirec^ci^liUii of 
clay, two-«iglilli> of river wnd, aiid tiiree- 
tigtitH of the iwringi ul' limritone, wu 
Tery proper fur wlieau 

III ^iieral, bulboui niuU require ■ toil 
much Ricil-e tandy, and teu abiorlieiit, than 
the graiKi. A very rood potato aoil, from 
^'amel in Cornwall, uTurdcd KVen-eiBhthi 
of ailiceoun aand; and iti abiiurbeiit power 
wa« M ■mall, tliat 1(W parta luat uuly 2 by 
drying' at 4Uu° Falirenheit. 

Ilant* an<l tives, the rooti of which are 
libroua and lianl, and cupablt: uf ptnetrat- 
inK deep into llie earth, will vef^ctate to 
kdvanta^ in almost all common suiU tJiat 
■re mudcraiely drv, and do not contain a 
very i^reat eicena of vegetable matter. 

The BOil taken from a field at SbeflWId- 
place ill Suaaex, remarkable for producing 
flouriahiog oaka, was found to conaist of 
6 parta of iiuid, and 1 part of clay and 
tinely divided matter. And lUO paru of the 
entire soil tubmitted to analyali, produced 
water 3, tilei Si, alumina St), carbonate uf 
lime o, oxide of iruii 5, decompoiiiig re- 
Celable matter 4, loai 3. 

From the great diflerencc of the causes 
lliat influence the producliveneu of lands, 
it i* obvious, that in the present state of 
science, no certain ayatem can be devlacd 
for their improvement, independent of ez- 
perimentj but tliere are fuw casen, in which 
tlie labour of analytical (rial* will not be 
amply r«]>aid by the certainty with which 
they denote tlie best methods of meliora- 



of that which is to bi 
steel, copper, and braaa work, p>ld aad 
silver may be empkwed. In the lufc way, 
however, iron la aotifered wiUi copper. Mid 
copper and brass with tin. 

Tlie niuat uiusl solders arc the compoond, 
which are distinKtiiilied into two plincipal 
classes, vii. hard and soil solder*. Ilia 
hard solders arc ductile, will bear bant. 
mering, ami sk commonly prepared of iJie 
same metal with that which ia to be sol- 
dered, will) the addition of amiie ulbcr, by 
which a greater degree of fuaibilitjr is ob- 
tained, thougii the addition la not always 
required to be itaelf easier of fuaioa. Un- 
der Ibia head comes the hanler solder fot 
gold, whidi ii prepared from gold and ait 
ver, or gobl and copper, or ^Id, ailtcr, 
and copper. The bard solder for silver is 
prepared from equal parts of silver aad 
brass, but mule easier of fuaion by the ad- 
mixture of a KJitcenth part of line. 11m 
liard solder for braaa ia obisined fitjm brass 
inisird with a sixth, iir an cigfitb, or evea 
one-lialf of ainc, which may iJao be uicd 
for the hard solder uf copper. It ia sold 
in thu aliopK in a grjinulated forts, under 
tlie name of apelter-sulder. 

I'lie soft soldera melt easily, but arc part- 
ly brittle, and therefore cannot be turn- 
mered. Uf tliis kind are the following ui- 
turea: tin and lead in equal part*: of still 
easier fusion is that cunaialingof bisntdb, 
tin, and lead, equal parts; 1 or 3 ptirta of 
biamutb, of tin and lead each 1 part. 

In the operation uf aoldcring, the siir> 
&cea of the metal intended to be joined 



■oust be made very clean, and applied ti 
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A fub-speciei of prtimatic gypsum. Co* be a liquid or a gas, we weigh it in a glass 

lour wbite, pauing into blue or red. Mas- or oilirr vessel of known capacity; and di- 

sive» in distinct concretions, and crystal- Tiding that weight, by the weight of the 

liacd. The primitiTe figure is an ob'lique same bulk of water, the quotient is, asbe* 

prism, in which the angles are 108^ t!f and fore, the specific grsTity. See Htdbomb- 

79* 56^. I'he secondary forms are, a rec- tkb, for another modification of the same 

tangular four-sided prism, a broad six- rule. 

bided prism, an eiirht-sided prism, and a To calculate the mean specific gravity 
broad rectangular four-sided prism, acumi- of a compound from tliosc of its compo- 
nated. Splendent, pearly. Cleavage three- nents, is a problem of perpetual recurrence 
fold. Fragments cubicaL Fracture con- in chemistry. It is only by a comparison 
choidal. Transparent. Refracts double, of the result of that calculation, with the 
Scratches calcareous spar, but not fluor. specific gravity of the compound experi- 
Brittle. Sp. gr. 2.7 to 3.0. It does not ex- mentally ascertained, that we can disco- 
foliate before the blow-pipe, and melt like ver whether tlie combination has been ac- 
gypnurn, but becomes glazed over with a companied with expansion or condensation 
white friable enamel. Its constituents are, of volume. As several respectable expe- 
lime 41.75, sulphuric acid 55, muriate of rimental chemists (see Allot and Am- 
ftoda l.^-Klaproth. It is sometimes met no Ni a) seem deficient in the knowledge 
with in the g>psum of Nottinghamshire, of chemical computation. I shall here insert 
It occurs in the salt mines of Halle, &c.* a short abstract of a paper which I pub- 
*SpARHY Iron. Carbonate of iron. Co- lished on this subject in the 7tb number of 
lour pale yellowish-gray. Massive, disse- the Journal of Science, 
ininatcd and crystal lizetl. The primitive '* The specific gravity of one body is to 
furni is a rhomboid of 107*. The follow, that of another, as the weight of the first, 
in^ are some of the secondary forms. The divided by its volume, is to the weig^it of 
primitive, perfect, or truncated; a still flat- the second, divided by its volume; and the 
tcr rhomboid; the spherical lenticular form; mean specific gravity of the two, is found, 
the saddle shaped lens, and the equiangu- by dividing the sum of the weights by the 
lar six-sided prism. Glistening or splcn- sum of the volumes, 
dent, or pearly. Cleavage threefold. Frac- Let W, w, be the two weights: V, v, the 
turc foliated, or splintery. Translucent on two volumes; P, p, the two specific gravi- 
the edges. Streak white or yellowish- ties; and M, the calculated mean specific 
brown. Harder than calcareous spar. Ka- gravity. Then 

sily frangible. Sp. gr. 3.6 to 3.9 It black- ,. W -f- w v i • 

CM and becomes magnetic before the ^ = ^jqp^; the formula by whidi I 

blow-pipe, but does not melt; it effervesces computed the second column of Table II. 

with muriatic acid. Its constituents are, y^ ^ Wa4-wP 

oxide of iron 57.5, carbonic acid 36, oxide AndV4-v=-p-4- "T^ u" 

of manganese 3.5, lime 1.35.^ A7u^«M. It .. '^ P ^P 

occurs in veins in granite, gneiss, bcasaoci- ^^^^ wr u /w i m*^ 

ated with ores of lead, cobalt, silver, copper, ILlJf = \^ -^ v ^ C^V4-w)P> ^ 

tie. But the most extensive formations of V -f- v H>4-gP Fw-J-^W 

this mineral are in limestone. It is found i>p 

in small quantities in England, Scotland, when the difference in density, between 

and Ireland; in Saxony. Bohemia, &c.; and ^y^^ ^^^ substances is considerable, as it is 

in large quantities m Fichtelgebirge; and ^^^ sulpliuric acid and water, the em»n 

at Schmalkalden in Hessia. It affords an produced by assuming the arithmetical 

iron welljiuitcd for conversion into steel— ^^^^ f^,r ^^ true calculated mean, are ex- 

Jameacn.* cessive. Ifwe take copper and tin, however, 

•Specific Gaavf TV. The density of 8.89-^-7.29 

the mutter of which anybody is composed, then the arithmetical mean, ~ 

a^rsTeTlJ'^ti^st^dl^ - S.09, differs very litUe from 8.01, the 

is pure distilled water, at the temperature •ccuratc mean densit>. 

of 60»' F. To determine the s])ccific gra- By a similar error, I suppose, m calcii- 

^ity of a solid, we weigh it, first in air, lating the mean density of liquid muriatic 

and then in water. In the latter case it acid in its different sUges of dUution, the 

loses, of its weight, a quantity precisely celebrated Kirwan has long miricd the 

equal to the weight of iu own bulk of wa- chemical worid. He M»^rted, that the 

ter; and hence, by comparing this weiglit mean specific gravity of the components, 

with its total wciglit, we find its specific being aiao the experimental mean, tliere it 

praviiv. The rule therefore is, divide the no condensation of volume, as with oUicr 

t.ttml weight, by the /cm of weight in water, aci<l diluuons. And the lUustnous Bcr. 

the quotient is the specific gravity. If it thoUct has even assigned a came tor Uut 

Vut. II. F- b . 3g 
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suppoiitjoui fwt. I find, on the contnry, 
that 50 of acid. sp. gtrr. 1.1930 with 50 of 
-water, pre out heM, uid have their rolume 
diminiihed in the ratio of 100 to 99.3a 
The experimental specific grur. ii 1.0954; 
that, by the exact rule, ii only 1,0875. 

Theprecedin^formulamBy be presented, 
under a still more con»enicnt form. P, p 
being the tpecifie gravities of the two 
components, we have P =: y and p='~i 
whence V ^ -p, 11:=^. 

In the cMdition when W = v = 1, we 
have then 

V = jr» o = — « and, consequently, 
therefore 

1 



SFI 

This value being eomtantlT ■ eg rti w, 
provei that Ibe true value of the ip. nw. 
of the mixture, represented by _ T* ' 
is always smaller than the falae viha, 



Gold and silver, - 
false or arithmetical mean apecific gravity. 
(P—p)* _ (19.3-10.5)' _ (8.8)* TTM 

¥1...—" nf»o ^flOft 4as 



29.8 



»J 



. 1 r-i-P 



P+p~ 

= as = 2 At »nd A "= 1-3, wlueh bt- 
ing subtracted from the arithmetical ncM 
14.9, leaves 13.6 for the tnie mean ^edic 
gravity as directly obtuned by the fana^ 
rw+»)PA 



=-'i^ 



SimPHVBIC ACID TABLKf 

multt af the tammm met/ad. Set AtLOV. 



Mid in 
100. 


.Inlhm. 


Hxperi- 
Jetuitg. 


^ppar«,l 
volume. 


^ciil in 
100. 


AHIhra. 


Erpcri- 

menial 
deniity- 


Apparent 

vaiumt. 


100 
90 
80 

70 
r.o 


1.7612 
1.6784 
1.5936 


1.8480 
1.8115 
1.7120 
1,5975 
1,4850 


100 
97.3 

98.0 
99.7 
101,5 


50 
40 
30 
20 
10 


1.4240 

l,33M 
1.2544 

1.1696 
1,GB5S 


1.3884 
1,3999 
1,2184 
1,1410 


103.6 

iai.03 

102.95 
103.50 

I'll .17 




SPI 



SPl 



Splendent and Yitreoui. CleaTagfe-fourfohl. 
FrActure flat conchoidal. Translucent to 
transparent. Kefracti single. Scratches to- 
paa, but is scratched by sapphire. Brittle. 
Sp. gr. 3.5 to 3.8 Fusible with borax. Its 
constituents are, alumina 82.47, magnesia 
8.78, chromic acid 6.18, loss 2.57. -^Vau' 
qvelin. It is found in the gneiss district of 
Acker in Sudermannland, in a primitive 
limestone; in the kingdom of Pegu, and in 
Cevlon. It is used as a precious stone. 
When it weighs four carats (about sixteen 
grains), it is considered of equal value with 
a diamond of half the weight.— /aineton.* 

* Spinbllane. Colour plum-blue. It 
occurs cn'stallizcd in rhomboids of 117^ 
23', and 63® 37': and in six-sided prisms, 
acuminated with three planes. It scratches 
glass. It is found on the shores of the lake 
of Laach, in a rock composed of glassy 
feldspar, quartz, hornblende, kc. It is said 
to be a variety of IlaUync* 

* SpiNTHcax. Colour greenish-gray. 
In small oblique double four-sided pyra- 
mids. It does not scratch glass. It occurs 



in the department of Isere in France, in- 
crusting calcareous spar crvstals. It is 
believed to be a variety of sphene.* 

Spibit of MiNDBRBRus. A solution 
of acetate of ammonia, made by adding 
concrete carbonate of ammonia to distilled 
vinegar till saturation takes place. 

Spirit op Nitkx. See Acid (Nz- 

TBXC). 

• Spirit, (Pyro-acetic). Some dry 
acetates exposed to heat in a retort yield a 
quantity of a light volatile spirit, to which 
the above name is given. When the acetate 
is easily decomposed by the fire, it afibrdi 
much acid and little spirit; and on the con- 
trary it yields much spirit and little acid, 
when a strong heat is required for its de- 
composition. The acetates of nickel, cop* 
per, &c. are in the first condition; those of 
bar}tes, potash, soda, strontian, lime, man- 
ganese, ami zinc, are in the second. The 
following table of M. Chcnevix, exhibits 
the products of the distillation of variouB 
acetates. 



Table of Ptfro^cetic Spirit. 



•iceiate 
of Silver. 



I^ss by the fire, 



Sute of the 
base (a). 



^Rcsid. Carbon. 

5 CSp. gr. 

^ Ratio of acid. 
tPyro. spir. 

^ rCarb. acid, (b) 
< Carb. hydro. 
CTotal gas. 



OM 



Acetate qJ\. 
MckeL 



0.61 



metaliic. 



metallic. 



0.05 

1.0656 
107.309 




8 
13 
20 



0.14 

1.0398 
14.731 
almost 

35 
60 
95 



Icetateoj 
Copper. 



}f\AcetateoJ 
I^ad. 



0.64 



metallic. 



0.37 



metallic. 



Peracetate 
•/* iron. 



0.49 



bl. oTide. 



Acetate of 
Zinc. 



0.055 

1.0536 
84.8<)3 
0.17 

10 
34 
44 



0.04 

0.9407 

3.045 

0.555 

20 

a 

28 



.. 



0.02 

1.011 

27.236 

0.24 

18 
34 
52 



vh. oxide. 

0.05 

0.8452 

2.258 

0.695 

16 
28 
44 



Acetate of 
Manganete 



0.555 



br. oxide. 



0.035 

0.8264 

1.285 

0.94 

20 
32 
52 



We sec, tliat of all the scctates, that of 
silver gives the nkout concentrated and 
purest acetic acid, since it contains no py- 
ro-acetic spirit. 

This spirit is limpid and colourless. Its 
taste IS at first acrid and burning, then 
cooling, and in some measure urinous. Its 
odour approaches that of peppermint min- 
gled with bitter almonds. Its sp. grav. is 

■ 

(a) .Vlmost all the metallic residuums 
are pyrophoric, or susceptible of inflaming 
by contact of air, af\cr complete refrigera- 
tion; which M. Chenevix ascribes to the 
finely divided charcoal mixed with the me- 
tallic part 

(A) The quantities marked here, are ex- 
pressed in volumes 



0.7864. It burns with a flame interiorly 
blue, but white on the outside. It boils at 
138.2 F. and docs not congeal at 5^ Fahr. 
With water it combines in e%'cry propor- 
tion, as well .IS with alcohol, and most of 
the essential oils. It dissolves but a littlo 
of sulphur and phosphorus, but camphor 
in very large cjuantity. 

Caustic potash has vcr}- little action on 
the pyro-acetic spirit. Sulphuric and nitric 
acids decompose it; but muriatic scid forms 
with this bmiy a compound, which is not 
acid, and in w hich wc cun demonstrate the 
presence of the muriatic acid, only by ig- 
neous dt^composition. Ilcncc we perceive 
tliat pyro-acetic spirit is a peculiar sub- 
stance, which resembles the ethers, alco- 
hol, and volatile oils. To obtain it cheaply. 



SA^ Akmo. 
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u-e nuy employ the acetileof Ictdofcom- 
tnefce! After Ruling distilled Ihil iklt in 
an earthen retort, and colleoed the liquid 
product! in a Klabe, communicnling' hy ■ 
tube with ■ flaik ■urrounded with ice, ve 
iiturate thcK producti with > lolution of 
potvli or aaitu, and then (cparate the ipirit 
by iQeans nf a lecond diatillition, taking' 
care td uae a rei^iilatcd heat. As it usually 
catn«* over witFi it a little water, it in pro- 
per to rcctiiy it from dry muriate of lime. 
-Jno. Jt CUmie, torn, 69.* 

■ SpiKtT or 3al Ammohiac. Water 
of Ammonia.* 

bPIBIT (VoLiTILK) « 

NiAC. See Amhokia. 

* SriHl-r or Salt. Sec acid (Mtrni- 

ATIC).* 

• SriniT OF Wins. Alcohol* 

■ SvoDuMEHK. Priamatic Iriphnne spur. 
— Malit. Colour between grecnisli-wiiitc 
:ind mountain-^ray, Masaive, diiscminated 
and in large granuUr coneretiuni. Glii- 
tcninr, pearly. CleuTagc threefold, frac- 
ture nne grained uneven. Translucent. Aa 
hard as feldspar. Moat esiih- fr.mgihlc. 
sp. gr. 3.0 to 3.1. Before tlte bli<w-pipe, it 
first acparales into small j^otd-ycllow co- 
loured foliw and if the heat ta cunlinueil, 
Ihcy melt into a i^epnisli -white roloureil 
(;lais. Its cotistituentl are, silica M.i, alu- 
mina 24.4, lime 3, potash 3, oiidc of iron 
2.2. — Fauguelin. It was fir«t discorcml in 
the Island of Uton in Mtidermannlaiul, 
where it is usociated with red fcldstur 
and qtiarti. It has been lately found in the 

1 L^En.tif Af Diiliiin. hv Itp. 1 'fevlnf. It rnn- 
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atircl). Or the pounded or grated ink- 
stance, aa the roots of arum, potatoct, 
acorns, or horw^JietmiU, for instaner, 
may be put into a haii^ieve, and the 
atarch washed through with cold water, 
leaving the grosaer maltera behiniL Kari- 
naccoun seeds may be ground and tteited 
in a similar mannvr. Oily aeeda reffuirelo 
liATc the oil expressed from them bcfon 
the farina i* extracted. 

If starch be lubjectcd to distillation, it 
gives out water impregnated with enpy- 
reumatic acetous acidi a little red or brosn 
oil, a great deal of carbonic acid, and cir- 
burettcd hydrogen gas. Its coal is bulki, 
easily burned, and leaves a very small quaii. 
tity of potash and pliosphite uf lime. If 
when difTiinvd in WKtcr, it be exposed tn a 
heat of 60° F. or upward, it will fermCTT, 
and turn loiiri but much more so if it be 
not freed from the gluten, extract, and cn- 
Inurini; matter. Thus, in stare b -making, 
the fanna ferments anil becomes sour, but 
the starcli that dues not undcrjupn fcrtncou- 
tiou is rendered the more pure by tliiiprfl. 
CCK*. Some water already iiourei.1 ia miin! 
with the flour and water, which regulam 
the fermenlation, and prevents the mixture 
from becoming putrid; aitd in this state it 
is left about ten days in summer and &(ttt!\ 
in winter, licfore the scum is removed, and 
the water poured olf. The starch ia thca 
waslicil out from the bran, and dried, Gnt 
in the open air, and finally in an oven. 

IVitli boilinj; water itaKh forms a nearlv 
tranapsi'ent mucilsigr, emittin); a peculiar 
smell, neither disagreeable imr vpry por- 
erfiil. l~his mucilage may be dried, and 
will then be semi-transparent, and n ' 
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:>.:f to .1.8. Infiiiible. Itt conitituents are. melt, and in the act of fuiion would take » 
ilumina 4i, ailica 33, lime 3.84, oxide of dote of charcoal aufficient to bring it to 
iron 13, oxide of manganese 1, lots 5.16. — the state of No. 1. cait iron. The charcoal 
Tauqvelin. The geofpioatic relations of this used in stratifying with the bar iron, is 
mineral are nearly the same with those of bruised so as to pass throug^i a quarter- 
precious fi^met. it occurs in clay-slate inch nddle. Whenever the interior of the 
near Ardonald, between Keith and Iluntly, troughs arrives at 70* Wedgwood, the car- 
in Aberdeenshire* and in a micaceous ruck bon begins to be absorbed bv the iron. 
at the (vlenmalur lead-mines in tlie county There is no further diminution of the weight 
of Wicklow, Ireland.* of the charcoal than what is due to Uii« 

* Steam. Sec Caloric, and Vapour.* combination- What remains is employed 

* Stearin. See Fat.* at another charge, (^rcat differences are 

* Steatite, or Soapstone. A sub- found between the different kinds of bar 
species of rhomboidal mica. Colour gray- iron, imported at the same time; which oc- 
i^h, or greenish white. Massive, dissemi- casion unexpected differences in the re- 
nated, imitative, and in the following sup- suiting steel. I'hc following letter contains 
posititious figures: an equiangular six-sided important information from a gentleman 
pnsiii; an acute double six-sided pyramid; possessing great experience in the manu- 
au<l a rhomboid. The first two are on rock facture of steel. 

rrystal, the last on calcareous spar. Dull. 

Fracture coarse splinter}*. Translucent on " Monkland Steel'H'9rk9t 

rhe edges. Streak shining. Writes but '* 9th JWremfter, 1830. 

k'cbly. Soft. Very scctile. Rather diffi. "Sir — Mr. William Murray has written 

ciiltly frangible. Does not adhere to the me, that you wished I should communicate 

tongue. Feels very greasy. Sp. gr. 2.4 to to you the reason why bar iron should run 

J.6. Infusible. Its constituents are, lilica into the state of siift east iron, by the ope- 

44, magnesia 44, alumina 2, iron 7.3, man- ration being carried too far in the blister 

ganesc 1.5, chrome "2. I'racc of lime and nteel furnace; and how it does not make 

muriatic acid. It occurs frequently in small cast steel, as cast steel is said to be formed 

contemporaneous vciuA, that traverse ser- by the fusion of the blister steel in the 

pcntine in all directions; at Portsoy and crucible with charcoal 

Shetland; in the limestone of Icolmkill; in ** The usual practice of making cast steel 

tlie ser|>entine of Cornwall: and in Angle- is to fuse common steel in a crucible, w/M- 

sey. It is used in the manufacture of por- out any charcoal being mixed. The degree 

retain, and for taking greasy spots out of of hardness required in the cast atcel is rc- 

Hilk and woollen stuff's. It is also employed guluted by selecting blister steel of the 

in polishing g>'pfium, scqientine, and mar- proper deg^e of hardness for what is 

ble. When pounded and aliglttly bumeil, it wanted. 

lurros the basis of certain cosmetics. It "This statement is made with a view to 
writes readily on glass. Humboldt assures correct a common mistake, that to make 
us, that tlic Otomacks, a savage race on the cast steel it is necessary, and that it is the 
banks of the Orinoco, live for nearlv three practice, to mix with the steel to be melted 
months of the year, principally on a kind of a quantity of charcoal, 
potter's clay; and many other savages eat " Pursuing this mistake it naturally leads 
great quantities of steatite, which contains to others. Dr. Thomson says, when speak- 
absolutely no nourishment.* ing on this subject, that cast steel is more 

* Steel. A modification of iron, con- fusible than common steel, and for that rea- 
rerning which our knowledge is not very son it cannot be welded to iron. It melts 
precise, notwithstanding the researches of b<'tbre it can he heated high enough; and 
many celebrated chemists. For the follow- that the quantity of carbon is greater than 
ing important facts, 1 am indebted to the in common steel: and that this seems to 
|irf>prietor of the Monkland manufactory, constitute the difference between tlie two 
where Utr and cast steel of superior (piality substances. 

aie ma<le. ** The statement of a simple fact will 

The chests or troughs, in which the inm nIiow that this conclusion is erroneous, 

bars are stratified, are 9 feet long, and com- Suppose a piece of blister steel, pretty hard, 

posed of an open-grained siliceous free- yet fit to stand the openition of welding to 

stone, unalteruble by the fire. I'he Uanne- iron without any difficulty; let this steel be 

mora or OregroumLt iron is alone employ- made into cast steel in the ordinary way. 

ed, for conversion into steel, at Monkland. It wilt not then stand the process of weld- 

Tlie increase of weight is from 4 to 12 ing. It will not melt liefore reaching the 

ounces |>cr hundred weight. The average welding heat; but when brought to that 

is therefore 1 in 224 parts. The first pro- heat, and submitted to tlie blows of the 

portion constiUitea mild, and the second hammer, it will fall like a piece of land, 

very hard steel. Should the process be ami tlie parts being once separated, they 

pushc<l much farther, the steel would then refuse tp become again tmited. This diia> 
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c ulty of vorkin^ the iteel eannnt ariie from 
the steel containing more carbon, for the 
f»ct ia, it conuina teaa, part of it beinj 
burnt out in the operation of melting' it. 
And if tlie a*me ateel wai to be melted ■ 
aecond time, more of tlie carbon would be 
burnt out, of course the steel Tould be 
Eofler; but at the »»me time tlic difficulty 
of workinr it would be Incrraaedi or, in 
other word*, the rud-sliort property it hud 
acquired in the first melting would be dou- 
bly increatcd in the second, ulthough > 
person who lias not had the experience 
would very naturally conclude, that as the 
metal kept retrograding' to the slate of msl- 
leablc iron, in the same proportion it would 
acquire all the properties of the metal in 
that state. ^Vhen takinf; this view of the 
subject, it would appear that the difference 
between these two kinds of steel must arise 
from some otlier cause than that pointed 
out by Dr. Thomson. 

" When the iron lias absorbed a quantity 
of carbon in the bliitcr steel furnace, sufli- 
cient to constitute steel of ■ proper degree 
of hardness, and the heat after this is con- 
tinued to be kept up, the steel V'ill keep 
absorbing more and more carbon. The 
fusibility of it will rontiniie to increase, 
just in the same proportion, till at last it 
becomes ao fusible, that even the limited 
heal of a blister sitcl furnace brin^ it 
down; and just at the lime it is passing to 
the fluid state, it takes so great a quantity 
of charcoal, as chanfTes it from the state 
of (leel to that of cast iron. It appears to 
me, that the charcoal is combined in rich 
east iron, in the tncelianiral state, and not 
in the ehemiral, ns i\i steel. 
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to eontun phosphoric acid. ItoccBNaliii 
with brown iron in Saxony and Banib. h 
ia allied to meadow iron-ore-* 

* Stoubs. See Awaltiis, RAmTBh 
Obolocy, HETEOBOI.ITB, and HlB*- 



Of lilT 
'• STKAMLiTElH. ActinoUt*." 

Stbomtia. About 35 years agoani- 
neral was brought to Edinburgh by a deal- 
er in fossils, from a lead-mine at Stnmliin 
in Ar^'llshire, which wm generally coin- 
dcred 'la a carbonate of barrtca. It hsi 
since been found near Bristol in France, 
in Sicily, and in PennaylTania. Dr. Cnw- 
ford first obierred some differences be- 
tween its solution in muriatic acid, and tkst 
obtained from the carbonate of barytes at 
Anglezark, and thence aunpoaed it to be a 
new earth. Dr. Hope of Eklinburfb hwl 
entertained the same opinion, and contm- 
ed it by experiments in 1791. Kirwsa, 
KUprotli, I'elleticr, and SuUcr did tk 
aamc. The carbonic acid may be elptlM 
by a heat of 140° of Wed^ood, leaTiif 
the strontia behind; or by dissolTing in ibe 
nitric acid, and driving thia off' by heat 

Pure ittrontia is of a grayish-white n>- 
louri a pungent acrid taste; and when pov. 
dered in a mortar, ilie dust that rises irri- 
litcs the lungs and nostrils. Its speeifie 
gravity approaches that of barytes. It te- 
quirrs rather more than lEO parts of water 
at 60° to dissolve it; but of boiling water 
much less. On cooling, it cryatalliiei in 
thin, transparent, quadrangular plates, p- 
rerally parallelngr.i 
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ind when thrown into water, clecompoaed ignatia by boiling the infuaion of the bean 

t with great violence, producing hydrogen with magneiia, in the sane manner aa Ro* 

^mm, and nuking the water a aolution of biquct liad obtained morphia from the in- 

itrontia. By igniting the mineral itronti- fusion of opium. 

mite (see Heavy Spab) inu-nsdy with The properties of strychnia, when in ft 

:barc€^ powder, strontia is cheaply pro- state of purity, arc as follows: 
Tured. Sir H. Davy, from indirect ezperi- It is crysUllized in very small four-aided 

ments, is disposed to regard it aa com* prisms, terminated by four-sided low pyra- 

posed of about 86 strontium -f- 14 oxygen, micU. It has a wiiite' colour, its taste ia in- 

in lUO parts; and supposing it to be com- tolerably bitter, leaving a metallic impret* 

posed of a prime proportion of each con- sion in the mouth. It is destitute of smell, 

stitucnt, the e<|uivalent prime of strontium It is not altered by exposure to the air. It 

would be 6.14J, and of strontia 7- 143. But is neither fusible nor volatile, except at 

from the proportions of the constituents in temperatures at which it undergoes decom- 

the carbonate, the prime of atrontia appears position. It is charred at the temperature 

to be 6.4 or 6.5; and hence that of stron- at which oil enters into ebullition (about 

tium will be 5Ji. 580*). When strongly heated, it swells up. 

The beautiful red fire which is now ao blackens, gives out empyreumatic oil, a 

frequently used at the theatres, is com- little water and acetic acid; carbonic acid 

posed of the following ingredients: 40 jparts and carburettcd hydrogen gases are dis- 

dry nitrate of strontian, 13 parta of finely engaged, and a bulky charcoal remains be* 

powdered sulphur, 5 parta of chlorate of hind. When heated with peroxide of cop« 

potash (hyperoxymuriate), and 4 parts of per, it gives out only carbonic acid g^ and 

aulpburet of antimony. The chlorate of water. It is very little soluble in cold wa- 

potash and sulpburet of antimony should ter, 100,000 parts of that liquid dissolving 

be powdered separately in a mortar, and only 15 part» of strychnia; but it diasolvcs 

then mixed together on paper; after which in 2500 times iU weight of boiling water. 

they may be added to the oUier ingredi- A cold solution of ktrychnia in water may 

ents, previously powdered and mixed. No l>e diluted with 100 times iU volume of that 

other kind of mixture than rubbing to- liquid without losing its bitter Uste. 
getlier on paper is required. Sometimes a When str>'chnia is introduced into the 

little realgar is added to the sulpburet of stomach, it acts with prodigious energy. A 

antimony, and frequently when the fire locked jaw ii induced in a very short Ume, 

bums dim and badly, a very small quan- anil the animal is speedily des'troyed. Half 

tity of very finely powdered charcoal or a grain of strychnia blown into tlie throat of 

Umpblack will make it perfect. a rabbit proved fatal in five minutes, and 

For the aaline combinations of strontia, brought on locked jaw in two minutes. 
tee the Acids at the begining of the Die- Sulphaie o/$in,chma is a salt which crys- 

tionary,or Dr. Hope s excellent original tallizcs in tn-inspareni cubes, soluble in less 

dissertation on this earth, m the Edin. Phil. ^1,^^^ ^^.^ ^.^^.^ ^^ vfc't^Ui of cold water. Its 

Trana. for 1790. ^ „ „ . taste is intonsclv bitter, and the strychnia 

• SxaoifTiANiTE. Sec IIeavv HrA«.» j, precipitated from it by all the soluble 

• Stbontites. The same as stronua.* g^nfiable bases. It is not altered by expo- 

• S-rmoHTiuM. the meUlUc base of g„^ ^^ ^lie air. In the temperature of 212*» 
itrontia.* . • n v u »^ \oac» no weight, but becomes opaque. 

•Steychnia. This alkaline substance ^^ , i,ig|,„ tempemiire it melts, and 

was detected by Pelletier and Cavontou in spccdilv congeals again, with a loss of 

the fruit of the tttychnot nux vonuca, and ^1,^^.^ p^r cent of its weijjht. At a still 

ttrychiw ijrnatia^ alraut the end o* the iijgher temperature it is decomposed and 

year 1818. It was obtained from the bean charred. Its constituents are, 
«f the »tr);chnos ignatia by the following Sulphuric acid, 95 .5.00 

process: 1 he bean was rasiicd down as c .'. i «• oi ► ^t#;'» 

;in.ll .» possible. U WM thin exposed to S»ir>chma. JAjo 47.6o 

the action of nitric ether in a Papin's di- Z.., ^ 
gcstcr. The residue, thus deprived of a 

quantity of futty matter, was digested in Murinte of slrychma crystallizes in very 
alcohol as long as that reagent was capa- small neeclles, which are grouped togetlier^ 
ble of diiksolving any tiling. The alcoholic and before the microscope exhibit the form 
solutions were evaporated to dryness, and of quadranf^ular prisms. W hen exposed to 
the residue redissolved in water. Caustic the air, it becomes opaque. It is moresolu- 
potash being dropped into the solution, a ble in water than the sulphate, has a similar 
white cr}-stallinc precipitate fell, which taste, and acts with the same violence upon 
was strychnia. It was purified by wasliing the animal economy as all the other aalta of 
it in cold water, dissolving it in alcohol, strychnia. When licatcd to tlie tempera- 
ami crystalliaing it. Strychnia was obtain- turc at which the base is decompoaedf it 
cd likewise from the bean of the strychnos allows the muriatic acid to escape. 
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Pkuphitt a/ lUychiia cryiUllizM in 
four-iided prism*. It eui an\j be obtained 
neutral by double dccompoiition. 

^itralt e/ ilryc/mia can be obtuncd only 
by diiwdving strychnia in nitric ■ci<l, dilut- 
ed with ■ ifrctt deal of water. The satu- 
rated solution, when cautiouily evaporated, 
yields cryltsli of neutral nitrate in pearly 
needles. This salt is much more soluble 
in hot than in cold water. lis tasle is ex- 
ceedingly bitter, and it acts witli more vio- 
Icnce upon the animal economy than pur« 
strychnia. It seems capilile of milling with 
an ezcet* of acid. When heated, it be- 
coroea yellow, and undergoes decomposi- 
tion. It ia slightly toluble in alcabol, but 
is insoluble in eUier. 

When concentrated nitric acid is poured 
upon strychnia, it immediately strikes an 
amarantbine colour, followcil by ■ shade 
similar to that of blood. 1'o tiiis colour 
succeed* a tint of yellov, which passes 
afterwards into green. Bj- this action the 
strychnia seems to be altered in ita pro- 
perties, and to be converted into ■ sub- 
stance still capable of uniting with icrds. 

Carbtnalt •J' tln/ehnia is obtained in the 
form of wliite Socks, little soluble in water, 
but soluble in carbonic acid. 

Acetic, oxalic, and tartaric acids form 
with slrycboia neutral salts, which are very 
soluble in water, and more or less capable 
of crystallizing. I'hey crvstalliie best when 
thev contain an excess of acid. Tlie neu- 
tral acetate is very soluble, and crystallizes 
with ilifEculty. 

/^ifrMjuinicacid dissolves strychnia, and 
forms with it a cr^slallizable salt. 

Stryclinia combines neither with sulphi 
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together, ai in tbe operation of tlie ■dbK- 
mates of mercury; or to collect some rota- 
tile substances, as sulphur, tbe acid of W 
ra(, and all tbe preparations called Bowers. 
The apparatus for sublimation is ittf 
simple. A mitrass or small alpmbic is ge- 
nerally sufficient for the aublimition of 
■mall quantities of matter. Uut the (n- 
sels and the method of managing tbe fiit, 
vary according to the nature of the matters 
which are to be sublimed, and according is 
the form which is to be given to the sub- 

The beauty of some sublimatei eonsists 
in their being composed of very fine, liglit 
parts, such as almost all those called finv. 
em as aowcra of sulphur, of benzoin, ilid 
othera of this kind. When the matlenls 
be sublimed are at the same lime volatik, 
:, to which is adapted a a- 
several capitals placed (M 
upon another, are employed. The subli> 
mation is performed in a sand-bath, witk 
only the precise degree of beat requitits 
to raise the substance which is to be sub- 
limed, and the capitals are to be guarded 
as much as possible from heat. Thehcigbl 
of the cucurbit and of the capitals seen* 
well contrived to accompliali this intcnlia. 

When along with the dry matter which 
is to be collected in lliese sublimations, a 
certain quantity of some liquor is rsised. 
as happens in the sublimation of acid of 
borat, and in the rectification of mlatik 
concrete alkali, which is a kind of subli- 
mation, a passage and a receiver for these 
liquora must be provided. Thii ia contt- 
nicntly done by using the ordinary capital 
of the alembic, furnished with a beak ai 
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•i|Mtr it. Th<>9c rnnditionfl are nut easily to a'Ucnt potash. Twenty years are feqitiroil 

be ati-tinctl. rH|K.'(iulh in great works. tor it to attain its full growth. Tapping 

Muny kiittaiancf*! may be reduced into ilocs not injure it; but, on the contniVt it 

flo^trrs and iniblintcii, which require lur aHonU more siiup, and of a better qiuuity* 

thi!> piirpii^ii.' a \vr\ i^rtakX iicat, wtiii tiit* ac> tiie ut*tcner it is tapped. A single tree baa 

cckxit'ti-ec ail iiid even the contuct otcuaU, nut only sun i veil, but flourisheid^ alter tap- 

an i .ItL-ret'ori.' cannot tn* sublimed in close ping, tor forty years. Five or six pounds oC 

vcjiA'-is. Siirli arc most suots or flowers of Mijpur are usually aflord^ by the asp of one 




the (:!tiniiK> nf*:. > irnace in which the ope- Uusli dt-wnbes the process; which is lim- 

ration ia p. H-.n.. d. The lutty, caLinune,or pie. siui practised without any dilhculty by 

pfiinpl' I \. ( iiiiLcted in the upper p'trt of the furniers. 

ti I w hieii un-s ore smelted, are sub- From frequent trials of this sugar, it doea 

hmutcH i>f this knui. not ttp|jeai* to be in sny respect inferior to 

Si umlt. a salt having an excess of base tliat ut the West Indies. It is prepared at 

l»e>uiui what ia requiftitc for Maturating the a time of the year when neitlier insect, nor 

acid, xs Miif^t-i-su/t IS one with an ex^ «-!»!» of the the pf>U(-ii of plants exist to vitiate it, as it 

acid. Thu!t Hulphatc of potash is the neutral the case with common sugar. From calcu- 

oonipiHind oi Mdphuric acid and iM>t:ish;siib- lations grounded on facts, it is ascertained, 

ail Ipl Lite i^'putaAJi, a coniptHind of the same that America is now capable of producing • 

iiii^iiMli'iiis in wiiieh there is an excess of surphis of one-eighth more than its own 

b.isi.; Mipmulp!kate of potauli, a compound conwimption; that is, on the whole, about 

of tlic Ranie acid and the s;imc hasi>, in ^^hich l35,000,iXX) poumis; which, in the countiy, 

there \n an ej^i esH of aeid. I'hu term was may be valu<kl at fifteen pounds weight for 

intrcxiuceil by Dr. Peanuin. one dollar. 

* SieciMvrui. (^oni|KMinds of succinic The Indians likewise extract sugar from 
acid Willi iheMaliiiable bases.* tlie pith of the bamboo. 

* Mici^ic Aeiu. See Acm (SucciKic.)* ^ The beet has lately been much cultivated 
bi'VAa ii a ronstituent part of Tcgetablcs, in Germany, for the purpose of extracting 

existing in coiihiderablc quantitiea in a num. sugar from its root. For this the roots are 

bcr ot' plants. It is aflbrded by tlie maple, taken up in autumn, washed clean, wiped, 

the birch, wheat, ami Turkey com. Mar- shced lengthwise, strung on threads, and 

rraaf obtained it from tlie roots of beet, red hung up to dr>'. From these the sugar ia 

beet, skirret, pannips, and dried grapes, extracted by nuiccration in a smdl quantity 

The proceiw of tliis chemist consisted in di- of water; drawing off tliis upon fresh roots, 

gvstingthe4er>)ots,rasi)ed, or finely divided, and adding fresh water to tlie first roots, 

in alcoliol This fluid dissoU-es the sugar, which is again to be employed the same 

and leaves the extractive matter untouched, way, so as to get out all their su^r, and sa« 

which falls to the bottimi. turate tlie water as much as possible with it 

In Caiia<U the inhabitants extract sugar lliiswater is to be strained and boiled down 

from tlie maple. At the commencement of for the sugar. 

spring, tliey neap snow in the evening at Some merely express the juice from the 

the foot of 'the tree, in which they previous- fresh roots, and boil this down; others boil 

ly make apertures for the passage of the i-e- the roots; but the sugar extracted in either 

turning sap. Two huiulred potincb of this of these wa}s is not equal in quality to the 

juice, alVonl by evaporation iilteen of a brown- first. 

isli sugar. The quantity prepared annually. Professor I.ampadius obtained from 110 

ainnunis to titUon thousaiul weight lbs. of the roots, 4 Ibat of well grained white 

Ur. Kusli, in the Tmiiiiactions of the Ame- powder sugar; and the residuiims afforded 

rieaii I'hilobophical Siicieiy, vol in. has given 7 pints of a Hpirit reseiiibling ruin. Achard 

ail acrount at length, of the Migar maple s>a)'S, that about a ton of n>ots produced 

trre, (if which the following in a short ab- hi'tn u 100 lbs. of raw augar. uhich gave 

itract: — 5^ lbs. ot' ichnod sugar, and 25 lbs. of trea* 

1'\\c tw^ rtirchnn'ttum of linnxuv, or su- cle. 

gar maple tree, grows in gnat quantities But the sugar which is so univenally used, 

ill the western counties of all tlie middle is alioixlcd by the sugar cane {anmdo mc* 

States of the Anifric:ui I'ninn. It i& as tall c/tanjh'a^^ which is raised in our coloniea. 

as the osk. ami from two lo three feet in ^Vhell this plant is ripe, it is cut down, and 




and ita ashes ailbnl a bi'g<.' quantify 04' ex* ii\i\\t ot:t by th:« silting prenurc li ra^eivfd 
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in a Khallnir trmij;li pl.irml benmlli (lie ay- 
linitcr. 'niM,rW iinallciliiillioFrciirli VI- 
gir eiArmin' vfnv; unci llic canr. afit-T hav. 
in)( iincliTKinx' thin prmniirf, i« ralli'il 4c. 



'nii-j 



irli-o 



d the nitiire nf llii- s 11 on wl.irh 
* Bmwn. and Mir wcwhcr tlwt 
h.iK pr- 'tiitiiiiiBled diirinK ita f!T<><^'<li- '> ■ 
aq>irw>ia wiivn IliF Mill nr the wnilu-r h»* 
bi-i'ii hiiniiili awl in rimtinry circunurtaiiccs 
it •* -li.-k tml trhitinmi<i. 

T'lp jiiifi' iif tlif c:inr i« cimvpvnl into 
Doili-rs, »1i("n' il m biitU'il willi wci'kI a-lii'S 
aiHt tinic. It in siibjrotiil tii Ihi- <anM> (ipe- 
niiion in (brie «'venil bniiiTt, ctrv biiiiR 
tati'n ti) If-mnic tin- sriini ax it r'av*. In 
till* stiitc it is c:iI1h1 niirft; and i» agian 
Ixiilnl uilh linn- an.) al>im .lill it !< suffl- 
ci>-ti'K Qinci-niRtU'r]. wlii-n it is ]Kiiir<-(l into 
a vrMi-t ca'Inl the fialrr In tliiH i'<-<k.'I it is 
afritaird with nofHlcn Miirrcri, nlnrh lin-ak 
till.- rfM ua il linini on the tfirGirc. It is 
ancrwanl jiniivd into cwilEa. to um-lrrate 
■ta ronlini^ and nhili- il is siill trurm, it is 
eonyojwl inii> Itam-h «iaiulin({iipriKl'' '"*" 
« ciMiIrii, ami pivmtl tlimnKli llii-ir iHHinm 
with sint'nil iinlcs it'ippp'l will) canr. The 
»riip whirti is not conilciivril fillers thrntifrh 
thi'W caiikii intii ttie rik'ern hiui'Dtlii sihI 
k-avi-s ilif vi|!ar in ihi- stale c-jlk-d mirte 
•irp'.'ii-, or naifatiih This aiifir is triliiw 
aiMl Eit, anil it piirfinl in tlir islaniix in ttic 
tiilhiWitiK muniur. The simp in boik-il, awi 
pitiin'il into conical eantii'n vrssi-K liuriti^ 
B small pcrtoratt'in at the apei, which is 
ti'pl clcisrd. KiTli coiie, rcvprscd on its 
api-\, is suppnrtnl in aiintlicr (.-artlicn ves- 
s' I 'I'lif lii-^p IS stirrrd (n);ctlicri aiMl then 
lift to i:r>->1j|li»'. At the oml of Bfieen or 
n hoiin-, ilif Ih'Ic in ilii- pi.ini uf each 
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• ■uhU qtimiily uf hiittcr is thrown io. i« 
Tn'xl'iiilr its ^itatlnn. When the hoilinj 
iN cifliriiinlh' tHt'CtuI, the fire i< piil ni'. 
till- li'i'inr is poiiFi'd into miHitil*, und igi- 
talnl. In miK the simp tojci-tlier nith tU 
jtrain snjfar alrKidt r-nncd. Wlii-n ihc 
whole is cold, thi- rtirMil'is are openerl, sml 
the loaves lire covcrnl ivitli moiitcnedcliy, 
which is Telienrd t'roni lim(- to limr till ite 
Hiifpir is well elcansn] from Im simp Tli£ 
loaves beiiifif Ihi'il tski^ii - ■■ ' 
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dually heuted lo 1 U" P. They rein;un in 
this iiiiive cifilii days, after which thev an 
wrj|>p{'d in htne jnper tiir sale. 

1'lie si-veral ainips, tri'atctl bv llie wk 
methoils, iiflunl migtm of iiiferinr i|iiillivi^ 
atMl till' kiat IHirtinn.whiehnnloiifrrr atlindi 
any cri'iliik, is solill>f ttw nanie ot'nt^uir.-, 
Tlu- K]Kinianls iiie this nK>lasai:s in tlic pic- 
paralion of suerimeats. 

A solution nl Miftar, miich lets enticfn- 
tritvtl ilnii that we hare j<ist been xpeikiiij; 
of, lets faUhy repose cr>sii,b, which stl»t 
the fi>rm of 'letrulieilnl pi-isriM, tirniinj't-l 
by diliedral ninimits, and luiuwn b]' ibe 
name tiltH^aitimilH, 

The pn-rcdiiij; accmmt of the mann&c. 
tiire of siiifir in ttie colnniei is chieflv fl- 
tocted fnim Chaptal. 'Hie rollntrine 3 
taken fnini t^wurils' History nf the Unt 
linlies, the authority of wliich it indu^iti' 
ble. 

Such planters as are not fnTtiinately fiir- 
niBhed with the means of grim ling tli«rcaMi 
by water, are at tliii season frequrnll; im- 
pwkil by the failure or in^ifflciencv of thtir 
nidlsi for thiH^fh a xij^r mill » a vcr^- lin- 
pW contrivance, yet crvat force is rrqiii«'t 
to make it vaiui<iish ifie resistance which ii 
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^roponions are taken at a medium; for wUci shut, causes the fire to be extinguialietl 

S(»iiic jiiici* has been so rich as to niukc a through u.-int ot'uir ^ 

li<j)^hi-iiil orbixtecii huiKlml weif^lit ofsnj^r Art soi>ii as i!i(- s'rram fmm the receiver 
fn>ui tlilrtt 111 hiimln-d ptlloiis uiiU stmK- is lius fiiU-<l tin- claritii-r w'wU ihsh liquor.aud 
act watrn as to ri'tiuire more thandouhlo that tlic liii* is )i];hU'(l, the temper, which is gc- 
cinaiitity. 'I lie richer tlio juice im, thi: hss iieruH) llhfiiol uhiTi'-limv in powder, is stir- 
it alxNjuds with redundant dil aiKl fO'^i ^^^ ^^'*^ '"^^^ it* Hi"* ^^ done, in onler to iit-ii- 
that wn lillh- kiu>wiedge of the conlems traii/e the siipenihuiKiaiit ac-d, and t(» f^t 
<if any otiier quantity can he obtaiiieil hy rid ot' which is the >|^>utest (bfliculty in su- 
thf ni(i)(t exact analysis of any one quantity K'^r niakiii);. Alkah, or hiiie, ^riu rall\ ef- 
of juice. * ficts tliiH; and at tlie ««»mc tiuif, part of it in 




thi\ jjund III some pieri's n| the iLnu'uus ... ■ .. , . ■. . i ♦ .1 i .»♦ 

n..i.i r.r .1. « r . 1 I .1 or the lune uiav h prmnitatrd to tin- hot- 

part fit th«' cuv.f^ vuue rhrt, :it'.il ntstlv, a . . i ..1 ' *i 1 li- ■ . •• n. „»,»i 

'.5, , p . ^ • II tt.in, hl'lo moiTi- than hnll a p'.iit ot Hnstol 

»ii> fuiire fif MMi.c iinpitrtitiirc, whu'h nnv 1 , , , , ,, , , * i. . i«. i 

K*. ... II. .1 .1 . .^ . -ii ■ I . .1 ■• •"•'^' fcli'MiId he alouid to t'Vtrv hundn>d 

M...L .w. t 1'... .. ti . I .1 Ki»''«>os f(t iquor, and Mr. Hoiisie s method 

.u'k efi:it cif inattir th:it siii rounds the rane , , • .11. , . ...„ .. .„ ^ .« 

K..,,, , ; . t . . 1 • • . <il ilisiM/lMnii It III h<M iiiic u:iter piwioiis to 

..til ..^ I. n .1- .1 !•■ I iiiix:iiif It With thi- cane-juici- shcvdd bo 

:iMl ^r.tthtalK ^KHMi'.jr thinner the f:uthir '^ j v 




:«udasthetainu-ss«tthesuKarisoms>mp. ^ ,-,„. ,.UvM is ^nx- k« «'trJh plac <l in 

toni of IS i:<KKhi.ss h aniall qMnr:Mt> of ^,.; ,,,.,,1,.. „, .^, .,„^. ^„,, „j ,^,^ i„..,„.^,. 

thi, crust must ury much prtjudice the ,„„,^. ^^ ,,^.„ ^,„.^ ^^. pU-^-.l at oiu- e.icU 

cuinniiKlitj . ^j^^. j^^^.,^ ^ ^. jj^ J ^j^ . ^^ ^^^^^. .^ piacrd al the 

I'he suiT^ir is nhtaiiied by the r>ll(minp^ other and thn-e hoiU-is are usually ranged 
process: — I hr juice or liquor nuis liorii tile !»• tvMiii ihrni. 'Ihe ti arlu- riiinnioiiU hokifl 
rrcci\cr to the boiling -house, aimii; a woimI- t'vnni "0 to 1(HJ j^alh us """l «h»: holUn* be- 
en gutter lined with li-ad In tlie boiling, tui-eu the cl.d tii is ami learju- diinin-th in 
liousv. It is reccivid into onr of the cppiT si/f tn»!u tin- tirsi to tin- last. Hut when the 
pans orealdioiis, calKd cbrilii-rs. (Mtiu-sc elaiihei-H Jiv in the muldk-, tlu le is giiie- 
there are gener.diy three; and thrir <!iini n- neralh a set ot thier ooili-rs nn e.tch side, 
iiions are ileteiniined by the poM^'r ot' sup. \ihich in eliect lonii a doublr ho.liug-housc. 
plyinj^ them uiin liijuor. Tht-ri- aiv wa. 'rhis* unangcnient is\er) necessar) on large 
tcr mills that u ill grind with ^i'^'^^ faiMJity estates. 

bufficient for thirty liogsluads of sugar ui a ^ Mr. Hous'.e, to whom, for his impnivc. 
veek. McIIkhIs of quick boding cannot be niehtsin the art of si!j:ar-lM>iiiiig, the Asst-m- 
cli^pi- used with tin plantations thus fort iinate. bl\ of Jamaiea gavr lUuU/» in a paper xiliich 
h |M-uvided; for otherwise the cane liquor he d-slrihuted among thr meinbfrs, recom- 
would una\oidablv become tainted before it niends the use ni vigflahle a'kali, or ashe* 
could be exposi-tf to the fire. 'Ilie purest of uo»mI, such as pimento trie, (hinil) cane, 
cani-juici> uiil not remain twent\ minutes fern tree, ciishiw, <ir IngwocKl, as aifonling 
in tin reci-iver without fermenting Hence, u b« tier temper than quicklime. Afterward, 
clar-fii rs an* sometimes seen of (Jiie thou. howe\er, he was cmniiiced, that sugar tonn- 
saUil gallons cacti. Hut on plantations that, ai oil the basis of Hxed alkaline H:tlts ne\er 
dunng crop time, make from fifteen to tweii. stands the ?:ea. unit ss some earth is unitt*d 
ty hog!«he;i4s <»f sugar a-week, three clari- to the s;tlts Such earth as approachcH near- 
tiers of three or four huiwlred galifms each est to the basis of ali.m, Mr. Kdwaidsthinkst 
are su flic ir lit. Ihe hcpior, when claritied, wtHiJd he most pniper; :uid it deser^is to be 
may be dr.iwn tiU'at once, with pans of this inquiri'd, hi>w titr a proper mixture of vege- 
iize, and there is leisure to cleanse the table alkaline salts and Ume iiii^lit prii\e a 
vesscU even time they art- used. F^ch cb- better temper than either lime or alkahne 
rifier IS tiiniished either with a siphon or salts alone. In some par sf>f Jamaica, wIp re 
cock for drawing ofl'the liquor. It has a the cane-liquor was 1 \ceeifui)ily rich, Mr. 
flat ^xntoiii, arm is hung to a sefKnate fire, Housie mwle ver\' goo4 sugar wuiiout n par. 
Ofcch clhittnej having an ir«n shder, wiiicfc, lide sf temper. 
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incrrue naibiiilly till it 
nrwlv ruM to tlie licat of Wilinff wilcr. 
The bqiior, hnwever, muiit by no mcam be 
siifTFrccI to bail. When the scum brpin» to 
Tiw into blisters, which break into white 
ffOlh, »tiH Kenerally spneir in abniit forty 
minute), it i« known to be siifficifiitly heat- 
ed. Then the dunper is appfied, »nd the 
lire ertinipiifhrdi and, if cireuiiwlttnces will 
■dnut, the liquor after thin is suft'tred tii re- 
niiin > full hotir undisturbed. In the nest 
place, it iieirefiilly drawn nir.eillicr by ■«' 
phon.wliirhdnw* up the clear fluid through 
the acum, or by mesns of a cock at the bot- 
tom. In either cape, the aCHin sinks do*n 
without breaking ai the liquor Huws; fi>r 
its tenacity prcTcnta any admintiire. The 
liquor is received into a gutter or chnnnci, 
which convc}s it to the evaporstin); boitrr, 
eommonly calie<l the fpuid copper; and if 
prodticert at fintt from good aixl untainted 
canea, it wlU then appear almoM transpi- 
cent. « 

In the ^nd or efanorating copper, which 
■hould be BufBcienllv larRe to receive the 
net content-i of one <if tiic clarifii'tii. the li- 
i^uor is sutfered to boil, and thi: acum, ■* it 
nie^ is continually takun ofT by lurfre iciim- 
inen,mi the liquor beiomi-sliiiLT ami snnie- 
vliat tlucker. 1'his operatiun is continued, 
till the subject i« so reduced tn (luantilr, 
that it migr be contained in the next or se- 
cond copper, into which it it then hulled. 
The liquor is now ahnoM of tile colour of 
Maddra wine. In the second copper tli'- 
boiling and scumming are continuedi and if 
the Mibject be not so clean as is expected, 
lime-water is tbmwn into it. Tills addition 
not only serve* to give more temper, but 
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IrreRnlar m.i« of imperT-ct matah, •«^- 
ralinjr itw H fnm the hkiIusSi'* From Ht 
cnulirit i« |:,krn tu (he enring-bouac,wlurR 
the moliiMcs drains from it.f 

But Ill-re it n>ay be proper to notice ihe 
nilc for knowing wlieii the si.liji'Cl is tit lg 
bL-ladlcdrrom thetrHche toihe cooler. Ki- 
ny of tbir negro lioilem, fnim lun); bittt, 
gueiH ncciirately by the eye alone, jmlriK 
bv the anpeaisnce'of the grain on the b»rk 
III the liiille; but the pi-aclice Renetilly 
adopted is to judge by wliat i* called tlir 
tmich, I, B. tik'mg up with the thumb asmvl 
portion of the hot liqi'-or f>>om the krille. ai*<> 
utile heat diniiniahes.drtwing'ivillitheEn:- 
finger the liquid into a thread. Tltis thmd 
will suddcnlv lirenk »iv\ slirink fioni tlie 
tliumb lo the «iw|)iiuled finger, in ilitftrtBt 
lengths, accoTiiing a* the liqui 



iJ<:d. 



tlin-ad II 



rter i-f in 



incli lc)>g generally dcti 

per boiling height'for airung muxiuxu- 

sugar.t 

Tile etiring-houw is a large ail^' builirr;;, | 
proviili d u ith u eapacitais mnUssL-s cini:.'. ' 
the sides of which are slopt.-d anahnrd viib 
terras, or iHianU. A frame of no»v j v.- 
wofic without boarding, is placed <nvt -^t 
cistern} ami empty li««;!ihcaiU Without hi «' 
iiiKHjrcTungnlou tlie joints of' Ihit (r.m- 
Eight or l.-n holes an- lioreil in the bavn 
Of llii-iie liogBheads, and throng!) vjcIi '-' 
tlie liolt'i the stulk of a plantain lesf i> 

^ It is iieccs-aiy lo olnerve in lhi« p'lrp. 
that, in onler to obtain a Lit^^crjjnra kv 
gar. it iniiat he suKi-red to cool "lo» K mi 
gmkuilly. If Ihe coolers be too sliinur, 
tiic grain it injured in a aurpruing can- 
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tbm^t nix or cipht incheii below the joists, in i givRt measure owinpr to the inhiiiMQ 

ami Inn]:: rnrnii(li to stand upright above and wnntcful culture by sUvcs, and the ab- 

f hr top of the hopp^etd. Irto thf so liof^. surd principles of European colonization, 

tieadM, the ni:iss from the cooler is 7Hit,>»hich duties, dnt\«-harks, and bounties, whidi 

h cnllfd pottintr; and the molasses drains have the eticct to create unnatural mono- 

throuf^h the 'ponjjy stalk, and dnips into polies, ami to prevent commerce from find- 

the cistern, whence it is occasionally taken ing its level, 'ihis is eminently the case 

ftir distillation. In the space of three weeks *ith regard to our Wcst-lndia islamls, and 

the sujrar becomes tolerably dry ami fiiir. It their proiliice. 

is then 8ai<l to be cured, aiid the process is It appeHFS that sugfar hns the property 

finished. of rendering some of the earths soluble 

Sugar thus obtained ir calletl muscovmh*, in water. This property was accidentally 

and is the raw material ib hence the Urititih discovered by Mr. William Kamsay of Glaa- 

•iigar.hakers chiefly make their loaf or re- gow. 

fined lump. There is another sort, which was Being emplo>-cd in making experimenti 

iom»erly nun h used in (Ireat Britain for do- on sugar, and happening to put soniC quick- 

nH*stic purposes, and was generally known lime into a cold solution of it, he notice<ly 

by the r.:ime of Lisbon .Hiignr. In the Weiit tliat it had acquired an uncommon catistic 

lodes ii is called cla\erl Kogar; and the pro- tante. 

cess of making it is u'b follows: — llonce he concluded, that mpnr possessen 
A quaniity of sugar from the cooler is the property of di«.sih in i^ n certain propor- 
pul into conical pots or pans, which the tion of lii«.e: imd in orti^ r lo uscfrtiiin ituca- 
Fiem h call fiitut'tf with tne points doi»n- pacilyinthi»ireNpi»'t,r\p<'rimeiiiswcrenia«le 
\k:u-d, having a hole aliout half an inch in upon this (-art'ii,io^elhcr^itiistruniitc8,ma^ 
diameter at the bf>ttom, for the molasses to ui-sia. and bur\tfs. 

<lrain thrtMigh, but which at first is cIos«'d Sugar, <lissol\cd in water at the tempera, 

with n pliig. An soon as the sugar in these ture of 5(>^, is canuMe ot' dissolving one-lialf 

potx is cool, and hecom«-s a fixed ImkIv, of its weitcht of li:ne. 

which is km»wn by the nu<ldle of the top The Si»lut:oT) ot iMne insn^aris of abcoti- 

falhng in, the plug'is taken out, and the pot tiful wliito-wiiu* colo ir, and has the smell of 

placed f>\era iar^e jar, intcmled to receive frcs!i sl:tked quirkliine 

the sirup or molus!«es that drain fnim it. In It is prec:pilated f;t)m the Rohition,by the 

thi4 st:<te it is left as loi.g as the mo)»s9cs carbonic, citric, tartaric, jtulphuric, and oxa- 

coiitinueft til drop, uhen a str.itnm f)f clay He :«eids; and it is decttmixised, by doublo 

is spread on the nugar, and moisteui'd with affinity, by caustic and carbonated potash 

water. This imperceptibly oo/ing throng h and soda, the citnite, tartrate, aiKl oxalate of 

the porf's of the day, dihites the molassi s, potash, 5cc. 

in consequence of which more of it comes An e<|ual weight of strontia, with the an- 

awn\ than fn)m sugar cured in the hogs- gar employed, is capai)le of being ditsolvcd 

lieail, and the siig-ar of course becomes so at the teinpertture of *Jl«'',an<l of being re- 

nmcliwliiterand|Hirer. According toSloane, taine<l in solution by the sugar ut 50^ of 

the pnicess waa first discovered i\\ BrasiKby Fahrenheit. On exposing the cr\atals which 

accident: "A hen," says he, "having her hud fallen down during the cooling of the li< 

feel diny, going over a pot oif sugar, it was qiiitl, to the air of the atmosphere, they at- 

found un«ler her feet to be whiter thanel»e- tracted c;trbonic aciil, and effloresce<I. 

t\lure.*' The reaxon assigned why this ptt>- The solution of strontia in sug-ar is of a 

«,r ssi is not iiniver&dly ad(»pted in the Brit- fine white-wine colour, and, like that of 

ish sugar islands IS this f hat tike water which lime, bus a peculiar eauMic smell. Thia 

dilutes and carries awuy the moIxssc*s dis- earth is precipitated by caustic aiKl carbo- 

soIveH and carries with it so much of thesu- natcd potasli and soda; alsr> by the carbonic* 

gar, that Uu* difi'erence in quality does not citnc, tartari(% sulphuric, and oxalic acicb; 

Cay for the difi'erence in quantity. It is pro- and it is dc^eomposed, by compound affinit>\ 

%ble, httwever, that the French planters arc by the carbonates of pota-th and soda; also 

of » difiertnt opinion: for upwanls of four by the citrate, tartrate, and oxalate of pot- 

hundr«-d of the pbnt^tions of St. Domingo ush. 

have the necess:ir\' apparatus for claying, Tlie sohitiun of magnesia in simp, like 

aiul actually carry on the s\stem. those of lime .ind stnmtiu, was of a pure 

Sugar is ver\' soluble in water, and is a white colour, and had no sensible variation 

gocxl nketliiim fiir uniting that fluid with oily in snu'll or taste from the common solution' 
iiiatti rs. It is much used for domestic pur- of sugar, farther than that the sweet seeme4 

{lOM's and appears on the whole to be ava- much improve<1, ami was softrr and more 
liable Hud >»holeBome article of foo<l, the agreeable to the palate, :tH if it were entirelr 
irses of which arc most probably restricted freed from the earthy taste, which unrefined 
by Its high price. This price may in a cer- sugar frequently has On its remaining at 
lain degKe anse frr)m ilie nature' of the ar- rest for smne m<mlhs, in a bottle well corked, 
tide, and its original cost; btit Is no doiibt the Biagnesia appears to kt> entirely separated. 



\en' little alumiiia is ilis*olved i>y • totii. 
tioii of liiipir, u'licn th-fih i>Trci[>ilul< il l-ui'IIi 
n |ire)etiti.-(I Ui it, eltJicr in tlie ciilit ur hut 

'lliG union of llie wnr n-ilh tlie Blkalin, 
hwi twcii lunp kiuiwiii but tliiK la rcmli-nil 
nuiTK strikingly eviik'iit, hy curlfiiiiattii |iot- 
aoli nr sud*, tiir instance, (It'compiKiliiK ilic 
HDliiticini uf linw uid iitraiill;i in uj^ur, by 
tliiiibic uHiiiily. 

In nwkini; nliitinnt of imrcliiicil iHi)^r 
tor eiiliniiry piirpixis, a p^av-coliKirttl siiii- 
titknce i> t'ouiid frcqiiently |avcipitNtnt. It 
is pmlwblr, Ihut this procfv<liirniniiiii<i|>rr- 
abiuidaim of lime, wLIch tins Ih-vii lUi'din 
chri^-inic t)ii- juice vT tlie sii|pir-catM Ht ilie 
jilHUtUium abnml. Suffa wiili this ini>|i<*r- 
tcctiun is knuvn Mmimg llii' rcfinrnt uf (liis 
HTticlfby tlir luiiK'uf -nvuit. AihI it isjiiiill)' 
UTiited so, ilie iiivcipitatud nialtcr being iio- 
tliiiiK but Cme nhiuh liui aunc:i'd cariKnvc 
ui'id from llic siigur, (uf H-liich Ihvre ■■ a 
ureal pmlHUIitv,) ur fi-om itie Mruftbi-'at- 
iiiukjiliLTe. A bwilc in ttliicli I IijiI k<-pt a 
anhilion uf liiiit: in suxbt Kit >t k-au tiHir 
ycais, ct>ni'tr<Hirkod,wi<* entirely incn»li-il 
with a yeliott'iiili-culDiired niatli-r, v i>ich iin 
exanurutinn vua found to be entirely urbu- 

* In tlie onlinan- rrfininf; of raw Eit(;ars, 
fniintu't'iityt<illiiiiy-rii'k-^i'n'»((ifiiiiikiues 
tar sepUMeii, of wliicU a coiixifknitili.- purt, 

Sirobubly tuu-UiinU, are fornied b; itir lil^-b 
lOat used in tile cuiicenlratiun uf'llic siniji. 
1'urioiu pbtu bavc been cuntrivcil Ii> diiui. 
tilili this prodiiciion of molHssts. Or.e of 
Tlietc cciiisIsIihI in iiimniiuiliiK the s'i;;ar- 
butler frith oil or stt'Hni at a liigh ti'ii.p r.- 
tinv,init«wl of oxpoaiiig it tu u iiukLiI tiie. 
"' "bc btiilcr iscuidredat lij[.,;mil 
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granted. The upcrification ii in the Jtib 
vol. uf the Itoprnun, p IJj. 

file jKiii H to be eh»n« <I ■'id' itnxiK lin;(. 
urHl<-r, tlic^ aitrar wUli-iU aiitl tlie Kr<- mI id 
the iisiiiil nuiiiKT. K'TCien Iiiinilred «\';);ht 
(if »i|car nwil, * snliitiiin n tu be iidfh •jf 
fuliruiiitei'suf tulpliulcuf xiiie, inasMiulla 
q-isnliti' (if ualtr as uill d tsiihv it. Wlr% 
the Miffar in tlic pan ia tnelti-d, the tuliiiin* 
of sulphate ol zinc i* adilcd, ulul tlie nl.ij^ 
nell sum.-il. The ox.de oT »nr rcnib.nts 

Hciil, uml renders tlieni iiisnhible, «Jiiieiie 
ftiilpliimc acid, in ninibinatlim witli ihe liu t, 
becuiiH* aU» iiwitiihle. Win-n ivtu- v,gn 
cunlauis much acid, and a KT'inx K'*" • 
required, take (hh- nnnce uflinn in luiUA-t 
liiT every f<Hir uiiiicis of »<lpiiate uf ^-.t. 
and as mneh uaier ui witt i-inii a mill ..f 
linKs nbirh is a liUd tu the snlittinu el *i' 
Ifai- in tile jKiii, aiuint liie minuies al'ir I e 
wihitinn (.rMiij.iiate i.f /ine tins b^i'ii ^d- ■■'.. 
This piiriliei'liMi of sii^riir by ti'ti.>r.i'.. ,- l.> 

pliijid with iii;:i-irivlvaiitjp.' in i.-..i.J. tii:. n 
ultli the puleiil liltiT.iiK app.ti'..ti,« :i.i' ii^d 
liy .Mr. Jdlin .Siitheri:ii<d. I'li. wUiti.xi -t 
K>ii;.ir bnnii^U tu tin- buih.iK |K.>int is n>B 
tliruiiKh the fihrr. aixl aiieruanb )>i>rl... :a 
a pruuT. Ur. W'lls.iii UkU tin- simp m • 

tin liiben pl.iued aluiifi its bi'tH'iii aiii: taUi, 
iJumijrl. uhirii a ciiii»!aiit utrt-ait. ol iitrui.rf 
liia^ed 'hI, ur (itiicr taiti ii.atter, is Umiir • 
pjti. Tile elide (if xiie, prtcijilt^ltil \irt- 
ii'iii^ly by ..(liliiiK a Mil.itiun ot lite sah is 
Iinie-U'atci', is »lwi rL(»Jiiueiidt.-Jl as well m 
Ihe uxi-k (J tin. 

Mr. Kircliiill, all in;^moiis Russian clirnJtt 
arc.diiitalh diik-ini r>:u, ^bat iturch isns- 
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Fop .1 \\vw iif ilic pr'»|i<>?Hions of the con- 
st it Mrnts n ftTHMl to fqnivalciit prim<*i or 
\fiiMini>s, 9i'V. Fliim'^ N I iTHF^, cohnnti 4. 1 
aril iinp[)_\ to ohscrvr, that Dr. Prrwit's fx- 
pfriiiu-ntal rtsiiltH ajfpi'c with M Clux -I j!k. 
sa**s thoorv, «»f suffar hcin^r ?» conipoiint'l u\' 
4 * parts ot'rurhon 4- ^^ "^ wutrr, or itscle- 
mi-ntH Hy lk'r/<-lins' an:il\s'M, starch cun- 
•isls of 0\\i,'rn, 49 5 

r:i'H<iil. 4.v5 
ll)dn»gi'n, 7.0 

|i>0 

Thr ahst paction of a littK- livilropfcn and 
oAihitn, wniild 4'Ohvcrt it into siit^ir. Hnt 
no rar!>«»iiic acid or othfP ifan i» rxipicatfd 
riiihnif »h<' coiiwpiioM, ticconlinjf to V«»pcrs 
c>\iii-rirnciils. Itiiid that ]iotatOfS dij^fstcd 
unii •liliitc •(•i]phiiricacid,yicld.ssii)^arch('ap. 
Ivaiifl al)iintl:in:ly. The acid isattt-ruitfTb re 
liuiud >)> chalk, and the strained liquor l« ft 
to rfi)ov,at"ti.Tdiic cvaiMiration, ail'ontNcrm. 
tal^ (if sii^^ar. Fmni starch nufrur, gocKl hccr 
hail bfcn made. I would rcconuncml pi it a- 
t»cji tor this piirpo!(c. 'I1n y arc washfd, 
crated ilowii, and tri-atcd uith the dili.teacid 
lop a da\ or two at a temperature of J I J** 

M Hniconnot Ikih pecentl) exti ndcd onp 
^newt Cfincerninjf the artitirial prttdiictionof 
8U)r<tr and pun. Sulphuric acid (sj). ^r. 
1.8J7) mixeil uiti) well dried elm duat, he- 
cumo \er\ hot, and on hcin)^ tlihiti-ii with 
water, ainl nctitr.di/ed with chalk, uMnrded 
A liipior, which hecanie (rummy on evapfim- 
tion. Shre<li f>r linen tritiirate<l )n a ^]ash 
mortar, uilh sulphuric acifi, \:i!d a similar 
|v)im. Nitric acid has a s miLr power. If 
the ^tmmy matter fn>m lini i\ he hoiUd for 
some time withihlute sul|)htinc acid, wc oli- 
tain a cr\'*(talli/ahlc su^ar, and an arid, w Inch 
M. Unconnot calls the ve|;eto.sulphiirieucid. 
The conversion of wo<vl also mto si^^ar, will 
no doubt a pi)ear remarkable; and when per- 
fons not familiariziHl with cheniical specula- 
tionii arc told, that a poiiml weight ot ra^ 
can he converted into more than a ptMind 
weight of mffiVy they iiuy regard the state- 



mrnt 9m a piece of pleasantn*, thnugi nv- 
thinpf, 9a>s M. Ilraconnfit, c^nbo more real. 

Silk is also convertible into gum by sul- 
phuric aci<l. 1*w<*ive ji^mnies of glue, re- 
<luced to powder, wen- (lijjestcd with adouble 
weight of c*>ncentrated sidphuric acid with- 
out artificial heat. In twenty hours rhe liquid 
was not nwre coloured than if mere^atcr 
hud been employed. A decilitre of water was 
thi-n udili fl, aiNl the whole was boiled for 5 
hiMirs, With renewal of the water, from time 
totime» as it wasted. It was next diluted, 
jtituMieil with chalk, Hltered and eva[)orated 
to a hinipy coniUMtence, and left in repose 
for a numth. In this |)eri(Kl a number of 
jn^innbr cryst.ils had separated, which ad- 
lien-d pn*tty niningly to the bottom of the 
%'e»sel, and had a vcr>- decided saccharine 
ta.ste. 'Hiis sii;^r crxstalli/es much more 
easily than cane su^r. The cnstals arc 
ghitv undt r the teeth, like sugar-cmdy; 
and in ttie form of flattened prisms or tabu- 
lar gmups. Its taste is nearly as saccha- 
rine as grape sugar; its solubility in water* 
scarcely exceeds that of sugar of milk. Boil- 
ing alcohol, even when diluted, has no ac- 
tion on this sug:ir. lU distillation it yieklt 
ammonia, iiidic:iting the presence of aiote. 
'I Ins siig:ir cmibines intimately with nitric 
acid, ivithout si-nriiid) deooiiipo^ing it, even 
With the xssiNtaiueof hoat,and there re Hult.n 
a peculiar cr}<»ta]li/a d ucid, to which the 
name nitrr>*s:icclianiie has been given, ./n- 
nuU'H titr ('/lift:!'; xii. or Tilluih** ^Mutfaaiie, 
\oI 55^ ufiil 56. 

The \arieties of stigar arc; cane sugar, 
maple S'lg.ir, li(|i:id sugar of Iniits, sugar of 
i'l'f^^ siig-ar of g>api s, «>(aich sugar, the uiush- 
nioin sugar ot llraroniiot, manna, mgar of 
gelatin, hugaroMiiini\,and siigarofdiiUictes. 
•• Ihe ivlation,*' says Dr. IVout, "which ex- 
ists betw ecu urea aiul .sugar, s<-eUiS to e\i)lain 
in a s;ttisfa'tMr\ nunner the piienoiiiLiu uf 
(balu t(-s, which may be cons'.deri-d :is a de- 
])r.;ied si creti<jii of ••ii;;ar. The uei^ht of 
the atmn of s'lgar, is just half that of the 
Uiiglit «>t tlie .itnni i)f una; the absolute 
({ii-.intil\ of hvilnigi n in a gi\rn Weiglit of 
I'Citli IS I (pial: winlv- tiie absolute (piantities 
of carbf>ii atiil o\\gen in a given uei);ht of 
sugar, are pn risriy twice tbo«»e of iiiea." 

I'he coiisti'.ncMln f)f tlu st- two brnlii-s and 
lithic acid, are thus expressed by that utgu- 
niouN pliilosopher. 
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'She Tiirri^ng conipmiiitti B))pea)> to be 
Aminl by llie union uf inore blinnlc cum- 
]miind*i «a vigur, of cuvbun aiiil watiTj 
wen, of Carliiin-Hed lljtlro^" "I'J "ilrou* 
oxKii-j litliic icitl, of cyan»t,i;n uiul uaUr, 
&c whciicF it it iiiierml, lliut tlieir urtifi- 
cigJ foimUion Iklla wilUii) Uie limilii of cUe- 
luicjl^operaiioiis.* 

* Si-iixu ur L(»D. Acetate of Icwl. See 

* ScLrniTK*. Definile compounds of 
siil|ihuric acid Willi tliu lalifiuMc buscii. 
iiee Acid (Sl-uqi-lic,) and ihe ivfpECUlu 

• ScLtaiTu, Definite compounds of tul- 
pliiiraiu ucid «itii the baus.* 

■ 6>CLriiL'ii, l>f n.itive or primnatic hiI- 
plliT, tlii-re HTC two specie), tlic ciimniun 
and lohanici tliv (onnvrisot two kinds cuoi- 
pocl dhI i-uitiij- Hil|.'hur. 

t 1. Ciaiipart cumrMi mlfhiir. Culnur 
«i1|iiiiir-\i-li>i», atuHvllowot otlu-r Hlindrs. 
>bii!iivi', il'ssvininatt d, Mid cnBtallizvil. Its 
priiiiiii\t-fi(!iiiv is a inraii.id of 107= ly, 
aiid 84- ■li'; b^i* »" ■lui' 41'. Tlie nvwn- 
diuy fipirm ure, ilie uriiiiilivc vahously 
Intitntnli ur w.'uminaiccl, uiid iK-licatc ui'i' 
cular crisula. Sihinini; »r |>1inii)ici'iiiK* t-'li-"- 
ui|^ pnunmic oitd axifniiii^ililc. Frvdure 
iiiKVcn. Tnuwluceiit. UilraclEi doiiiilf. 
Ruder than tulc. nrittle. Whtti rutibul, 
hi-xliakk* tiunl sulpluircaiis snitlt, ami lic- 
emnL-H reMiKM-Iectriu. Sp. |>r. 1.9 to J. I. 
It dccunin cmiudi-rublc BbuiuUnuv in pri- 
milivv ntoiintuiiis, in a Ktaic of conitiinMiim 
with utelali, ftinniii); ibv dillLTriil ^rivni bf 
pirilcs, isluiice uid bluiidv. In Bcctxidarv 
niuiiiiluins it i» nMiro abundant ill tlie {Hitv 
iiiicomtniwJ klatr. II is found in ilieiiJaiid 
of Ivi-luwl, uwncicialtil wilh Eip; 
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bcginii to riipontF. At SCi^, it tukc* iif 
ill the open air, and bum* witli a p«1e i/Wt 
iUme. ^('Jicii kept nivlted in ui open tn- 
ael fur Bonm time, at about SUU" F.. itbeconia 
Ibick vthI viscid; and if ii lie tlicn tnured 
into a boMii of valor, it ajtpear* of a ttdco- 
liiur, and diiclile like wax. in tills stair, it 
is used lor takiii); iiiiprvasion* uf tab a 
nicdili. Its sp. KT- is sJd to l>e iiicrcawi'. 
fruiii 1.99 to SJJS. 'Ilib cbaiif^ i« no: 
uaiii); to oxidatiun, fur it takes pLee iu 
cluHe vessehi. 

WliL-n a roll nf sulphur is suilditlly I'Zfl 
in a warm hand, it cracUlcSi ;uid H>nie!'n<» 
lidls in piecii. 1liis i* owii^ ta tlie uiu- 
(iii:d ji'tioii uf beat, un a boily whick cm- 
diirli tliat power slowly, aiid which liiilt- 
tli- coliCKion. IfaniasiofMilpliurbemrll- 
i-'d ill a cnicible, and after tlic surface beg-ia 
til concieti'i ifthe liijiud matter below bcal- 
lowrd to run out, line uicuLir cijttaU ti 
sulphur will be obisineJ. . 

liulpliur is iiiboluble in water-, but in sbdR 
(juaiitity ill alcohol and ctbur, anil mure 
laixeiy in iiil 

Sijphiir conihincs with o\y);c^n in fmif 
di'liiHte pTupunioiis, conatiiutiii^ an inlv^ 
vHting aeries uf acids, Sco Acin (Scif <c. 

Fnim lliCK combinations it is infcne^ 
lliallbc {irinieetiuivalcmofsiilphiiris^;^. 
tlie density of ill vapuur is l.lll ^^ thai 
of iiXip-ii' pas. 

Hiilpbur eonibines rcadilv with chlorine. 
Tliis compound wailirst mile byUr.llioiD- 
Hun, who passed diluriiic gts llirauf^ flow- 
ers uf sulphur. It may be made iiiore «. 
|>editi(Misly by beating ^iilpliur in a retort 
containing chlorine. Tlic vilp 
-- '•:,»™lfHmiaflu,Js,'^ 
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IiUde of sulphur it eauily formed by of the bUddert and repUccd it by tulphu* 

mixing tlie two ingredientu in aglaM tube, retted hydrogen gat. A young animal ia 

and expoMng thcni to tnch a heat at meltt thete circumntances, uaually perithet in 

the tulphiir. It it gray iih -black, and hat in 15 or 20 minutet. Old rabbitt retiat the 

a radiated atructure like that of tulphuret poison much longer, 
of antimony. When distilled with water. When potassium or todium it heated, 

iodine is disengaged. merely to fusion, in contact with sulphu- 

Sulphur and iirdrogen combine. Their retted hydrogen, it becomes luminous, and 

union may be efltfCted, by causing sulphur bums with extrication of hydrogen, while 

to sublime in dr)' hydrogen in a retort, a metallic sulphuret remains, combined 

There is no change of volume; but onW with sulphuretted hydrogen, or a sulphu- 

a part of the hydrogen can be united with retted hydrosulphuret. 
the sulphur in this mode of operating. Sulphuretted hydrogen combines with 

The usual way of preparing sulphuretted an equal volume of ammonia; and unites 

hydrogen, is to pour a dilute sulphuric or to alkalis and oxides, so that it has all the 

muriatic acid, on the black sulphuret of characters of an acid. These compounds 

iron or antimony in a retort. For accurate are called hydrowlphurtiM. 
experiments, it should be collected over All the hydrtulphurttt^ soluble in water, 

mercur>-. It takes lire when a lighted have an acrid and bitter taste, and wlien in 

taper is brought in c<mtact with it, and the liquid state, the odour of rotten eggs, 

bums with a pide blue flame, depositing All those which are insoluble, are, on the 

sulphur. Its smell is extremely letid, re- contrary, insipid and witliout smell. There 

aembling that of rotten eggs. Its taste is are only two coloured hydrosulphurets, 

sour. It reddens vegetable olues. It is ab- that of iron, which is black, and of anti- 

aorhublc by water, which takes more than moiiy, which is chesnut-bn>wn. 
an cciiisl volume of the gas. lu ap. gr. ac- AH the hydrosulphurets are decomposed 

cording to MM. (isy-Lussac and Thenard, by the action of (ire. That of ma||MeMa 

is to that or air, 1.1912 to 1.0. Ftom Sir ig transformed into sulphuretted hydrogen 

Jl. Davy's experiments, it would appear to and oxide of magnesium; those or potash 

be a little less, but he is inclined to adopt and soda, into sulphuretted hydrogen, hy« 

the results of the French chemisU, rather drogen, and sulphuretted alkalis( tliose of 

than his own, as their gas was weighed manganese, zinc, in>n, tin, and antimony, 

in larger c|uantitv, and dried. Notwith- imo water and metallic julphurets. 
standing this preference of other cxperi- When we put in contact with the air, at 

menta to his own, we must prefer a num- the ortlinar>' temperature, an aqueous so* 

ber nearer to Sir II. Davy's than M. Gay- lution of a hydrosulphuret, there results, 

]«ussac's. Its true sp. gr. is 1.1805. 100 cu- in the space of some days, 1st, water, and 

bic inches weigh 36.006 gr.; and it consists a sulphuretted hydrosulphuret, which ia 

of 1 volume vapour of sulphur =- 1.1111. vellow and soluble: 2d, water, and a co- 

4- 1 volume of hydrogen = 0.0694 = lourlcss hydrosulpliite, which, if its base 

1.1805; or a prime equivalent of each = be potash, soda, or ammonia, remaina in 

S.125. If platina wires be ignited in it, by solution in the water; but which falls down 

the voltaic apparatus, it is rapidly dccom- in acicular crystals, if its base be barytes, 

posed. Sulphur is deposited, and an equal strontia, or lime. 

volume of hydrogen remains. The same fhe acids in general combine with the 

change is eil'ected more slowly by the elcc base of the h) dro^ulphurets, and disengage 

trie spark. sidphurctted hv<lrogen with a lively ef- 

Of all the gases, sulphuretted hydrogen fcrvcsccnce, without any deposition of 

is perhaps Uu- most deleterious to animal tulphur, unless the acid be in excess, and 

life. A greenfinch, plunged into air, which be capable, like the nitric and nitrous acids, 

contains only tyVv "^ >^' volume, perishes of yielding a portion of its oxygen to the 

instantly. A dog of middle size is dc- hydrogen of the sulphuretted hydrogen. 

stroyed in air that contains ^^7* <^"^ * fl>^* hydrosulphurets of potash, soda, 

horse would fall a victim to an atmosphere ammonia, lime, and magnesia, are prepared 

containing f j^). directly, by transmitting an excess of sul- 

Dr.Chaiissicrprovcs, that tokillanani- phuret'ted hydrogen gas, througli these 

mal, it is sufficient to make the sulphuret- bases, dissolved or diffused in water, 
ted hydrogen gas act on the surface of its The composition of the hydrosulphurets 

body, when it is absorbed by the inhalants, is such, that the hydrogen of the sulphu- 

He took a bladder having a stop*cock at i-ct ted hydrogen, is to the oxygen of the 

one end, and at the other an opi*niiig, into oxide in the same ratio as in water. Hence, 

which he introduced the body of a rabbit, when we calcine tlie hydrosulphnictt of 

leaving its htad outMde, and securing the iron, tin, &c. wc convert them mto water 

tiladder air-tight round the neck by adhe- and sulphurets. 
^lvr plaster. He then sucked the air out IIwlr—ulpfMret of potath crrstalUzes In 

Vol.. If. " r»R 



fonr-iiilcd prumi, terminated by four-aided 
pyramldi. It> taste n icnd and bitter. 
Exposed to the air, it attiicti humiditj', 
absorbs oxygtn, paises to the state of ■ 
sulphuretted hydrosulphuret, and finally 
to thkt or a bydrottllphite. It ii eitrrmely 
soluble in wattr. Its solution in this liquid 
occsiions a perceptible refrigeration. Sub- 
jected to heat, it evolvra much sulphuret- 
ted bjdrogtn, and the hydnnulphurct pas- 
ses to the state of a sub-hj'droiulphuret. 

IfyifrMul/iliurel a/ lada cryttallitcs with 
more difficulty than the preceding^. 

Byirtulphurct 0/ ammonia ii obtained by 
the direct union of the two gnseous con- 
stituent! in B glass baboon, at a low tem- 
perature. As soon as the (!«*es mingle, 
tranaparent while or yellowish crystals are 
formed. When a mere solution of this hy- 
droiulphurct i* wished for medicine or 
analysis, we pisi a current of sulphuretted 
hydrogen throu^ aqueous ammonia till 

Theptirehydrosulphurel is white, trans- 
parent, and crystallized in needles or fine 
platea- It ia Tery volatile. Hence, at or- 
dinary temperatures, it gradually aublimes 
into the upper part of 4he phials in which 
we preserve it. We may also by the same 
means separate it from the yellow sulphu- 
retted hydrosulphurel, with which it is oc- 
casionally mixed. When exposed to the 
air, it abiorba oxygen, panes to the state 
of a aulphuretted liydrosulphiiret, and be- 
comes yellow. When it contuns an excesK 
of ammonia, it dissolves speedily in water, 
with the production of a very coniidcrable 

Sub-htidrimi!bhUTrliifliar<iK>\» prepared 
iiydi "■ ■ - ■--.■. - 
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a tolDtioa of a hydroiulphuret, f 
with sulphuretted hydrogcu, so much dmr 
sulphuretted hydrogen is evolvcdi a* lie 
temperature is more elevated. But who 
the solution of hydroiulphuret, inatead of 
being saturated, has a sufficient eicest of 
alkali, it evolves no perceptible qnaMin of 
lulphuretled hydrogen, even at a boiiiBf 
faeati although it dissolves aa much ati)plnB 
aa in it* state of saturation. It hence fol- 
lows, 1st. I'hat sulphuretted hydrogen, sbL 
pliur, and the alkalia, have the property of 
forming very variable triple combJBatiaUi 
3d, That all these combination! contain len 
sulphuretted hydrogen than the hydroMil- 
phuretSi and, 3d, I'hat the quantity ofsnl- 
phurettcd hydrogen is inversely as the sal. 
phur they contain, and reciprocally. These 
compounds have been called, in general, 
sulpliuretled hydrosulphuretaj but the 
name of hydrogenated aulphiueta ii nMce 
particularly given to those comUnuions 
which are saturated with sulpliar at ahi|t 
temperature, becauae, by treating tbni 
with acids, we precipitate a peculiar coo- 
paund of lulphiir and hydrogen, of which 
we shall now treat. 

Tbii compuund of hydrogen and auJpbnr, 
the proportions of the elemenU of wbidi 
have not yet been accurately ascertained, 
is also called a hydniret of sulphur. Itii 
formed hy putting flowers of tulphur ia 
contact with naicent sulphuretted hydra- 
gen. With this view, we take an aquenns 
solution of tlie hydrogenated sulphmct of 
potash, ond pour it gradually into tiqnid 
muriatic arid, which uizesthe potash, ai^ 
forms aioiutile salt, wbilillhe sulphur and 




SUM SWE 

ouD wei^t of flowers of sulphur, ind asn- ture on ibe p«M» to that it becomei ne« 

teted wiUi it wTen or eight minutes. Tlie cetiarj to impregnate all the itufF with dif- 

pteater part of the sulphur is dissolred, ferent mordants, to Tarjr the colours, with- 

tho colour of the mixture deepens remark- out leaving any part of it white. 

ably, and becomes thick, constituting the SuYsasALT. A compound of an acid 

bjfdrogenated sulphuret. and base, in which the acid is in excess. 

The distilled liquor diffuses, for a long See Subialt. 

time, dense vapour in a jar full of oxygen ^Sukturbrand* Fibrous brown coal, 

or common air; but scarcely any in azote or bituminous wood, so called in Iceland^ 

or hydrogen; and the dryness or humidity where it occurs in great quantities.* 

of the gases makes no difference in the ef* * Swamp Orr. Indurated bog iron ore.* 

fects. It is probably owing to the oxygen Sweat. When the temperature of the 

converting the liquor into a hydrogenated body is much increased, either by being 

■ulphuret, or perhaps to the state of sul- exposed to a hot atmosphere, or by violent 

phite, that the vapours appear. exercise, the perspired vapour not only in- 

llydrogrnated sulphurets are frequently creases in quantity, but even appears in r 

called hydroguretted sulphurets. liquid form. This is known by the name 

Sulphur combines with carbon, forming of rweat. 

an interesting compound, to which tlie Betide water, it cannot be doubted* that 

name of sulphuret of carbon is sometimes carbon is als«) emitted from the skin; but in 

given. 1 have described it under the title what state, the experiments hitherto made 

Carburet ov Sulpbvr. For the com- do not enable us to decide. Mr. Cruick* 

binations of sulphur and phosphorus, see shanks found* that the air of the glass vca- 

the latter article.* ael in which his hand and foot had been 

* SuLPHURETTBD Cbtaiic Acid. See confined for an hour, contained carboniQ 
Acid (Sulphuro-I'rvssic).* acid gas; for a candle burned dimly in i^ 

*SvLPui'Hic Acid. See AoiB (Sul- and it rendered lime-water turbid. And Mr. 

PHURic).* Jurine found, tliat air which had remained 

* Sulphurous Acid. See Acid (Sul- for some time in contact with the skin* 
vuuRous).* consisted almost entirely of carbonic acid 

Sumach. Common sumach (rhus coria- gas. The same conclusion may be drawn 
ria) is a shrub that grows naturally in Sy- from the experiments of Ingenhousz and 
ria, Palestine, Spain, and Portugal In the Milly. Trousset has lately observed, that 
two last, it it cultivated witli great care, air was separated copiously from a patient 
Its shoots are cut down every year quite to of his while bathing, 
the root, and, after being dried, they are Beside water and carbon, or carbonic 
reduced to powder by a mill, and thus pre- acid gas, the skin emits also a particular 
pared for the purposes of dyeing and tan- odorous substance. That every aninal has 
ning. The sumach cultivated in the neigh- a peculiar smell, is well known: the dog 
bourhood of Montpellicr, is called r4<kul^ can discover his master, and ev^n trace 
or rvMf/ou. him to a distance by the scent A dog* 

Mr. Ilatchctt found, that an ounce con- chained up several hours after his master 
tains about 78 or 79 grains of tannin. had set out on a journey of some hundred 

Sumach acts on a solution of silver just niilcs, followed his footsteps by the smell, 
as galls do; it reduces the silver to its me- But it is needless to multiply instances of 
tallic tUtc; and the reduction is favoured this fact, they are too well known to every 
by the action (»f light. one. Now this smell must be owing t^ 

Of all astringents sumach bears the great- *ome peculiar matter which is constantly 
est resemblance to galls. The precipitate, emitted: and this matter must differ some* 
however, produceil in solutions of iron by what either in quantity or some other 
An infuaioa of it is less in quantity than property, as we see, that the dog easily 
what is obtained by an equal weight of distinguishes the individual by means of 
galls; so that in most cases it may be sub- it. Mr. Cruicksliankst has made it probable 
stituted for galls, the price of which is con- that this matter is an oilv substance; or at 
siderable, pmvided we proportionally in- least, that there is an oily substance emit- 
cicase its quantity. ted by the skin. He wore repeatedly, ni^t 

Sumach alone gives a fawn colour, incli- «nd day for a month, the same under waist- 
ning to grceui hut cotton stuffs, which have coat of fleecy hositry, during the hottest 
been impregnated with printer's mordant, part of the summer. At the end of this 
that is, acetate of alumina, take a pretty time he always found an oily substance ac 
good and very durable yellow. Kw incon- cumulated in considerable masses on the 
renicnce is experienced in employing su- nap of the inner surface of tlie waistcoat* 
mach in this way. which arises from the in the form of black tears. When rubbed 
fixed nature of its colour; the ground of on paper, it rendered it transparent* and 
the stuff* does net lose its colour by expo- hardened on it like grease. It burned wilH 
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■ white Dime, ind left behind it k cYttrrj 

Berthollet ha* obwrred the penpiralion 
arid; and he hu concluded, that the acid 
whkk is preteni ii the phovphoric; but thi* 
ha» not been proved. Pourcroj- Hnd Vau- 
qoelin have ucertsiDcd, that the aciirf 
which collect* upon the akina nf horaei, 
contiati chitflf of plioiphate or time, and 
urea ia even lonirtinKi) mixed with it. 

According' to Thenard, however, who 
ha* lately endeavoured more partictilBrty 
to aacertain this point, the acid contained 
in iwcat ii the acctuuai which, he likewise 
obierrea, is the niily free acid coiiUined in 
urine and in milk, lliii acid exiiting' in both 
of them when quite freih. Hi* account uf 
hii examination of iti* ai fblloa-t: 

The nreat i> more or lea* copioua in dif' 
Icrent individual*; and it* quantity is per- 
ecptihiy in the inver«c mtio of that ol the 
urine. All other circumataneei being' *imi- 
lar, much more i* produced during diges- 
tion than during- repo*e. Hie maximum of 
it* production appear* to be twenty-*ix 
graina and two-third* in a minute, the mini- 
mum nine ^ain* troy weij;ht. It 19 much 
inferior, however, to the pulmonary irans- 
pirationi and tlicre ia likewise a |>'rcat dif- 
frrence between Ihcir iiatnre and manner 
of formation. The one ii the product of a 
particular aecretion, aimilar in aomc aortto 
that of the urinej the other, composed ofa 
l^reat deal of water arvd carboiuc acid, ia 
the product of a combustion gradually ef- 
fected by Ibe Mmospheric air. 

"Hte fweat, in ■ healthy state, very ten- 
•ibiy redden* litmu* papcror infuaion. In 
lariyin putrid 
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rather skliiie, and more aimilar ta tbftt of 
aalt thin acid. Though coloorleaa, it atalni 
lin«n. It* smell ia peculiar, and intupport- 
able when it is concentrated, which i* Ike 
c*ac in paHicular during diatillatioo. Bui 
before he apeak* of the trial* to which he 
subjected it, and of which he had otxaaion 
for a great quantity, he deacribea the me- 
thod he adopted for procuring' it, which 
was similar to that of Mr. Cmiekshuik*. 

Human sweat, according to M. Thenanl, 
is formed of a great deal of water, free 

phoBphate of lime, and oxide of iron: tad 
nninapprceiablequantjty of animal mattir, 
which approaches much nearer to gelatin 
than lo any other *ub*tance. 

■ SwiNEiToiti. A variety of compact 
lucullite, a Bub-*pecic* of limestone.* 
Bylvahitc. Native tetlurium- 
Btlviui (Salt or), or (PxBBivrci 
Salt or). Muriate of potaih. 

Synovia. Within the capaular ligametn 
of the different joint* of the body, tiiere b 
contained a pecuUar liquid, intended evi- 
dently to lubricate the parti, and to facili- 
tate their motion. This liquid is knovn 
among anntomiBts by the name of ri**ns 
Vrnia the analyiLs of U. Margueron. i; 
appeari, that Bynovia is composed of ibc 
following ingredient*; 

llJ6fibroiu matter 
t.52 albumen 
1.7s muriate of aoda 
.71 *oda 

.70 phosphate or lime 
80.46 water 
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to the tkin, and b not injurioui. The flesh geUtin; but he remarks, that the tannin of 
polish is f^rcn to gvpcum figures, by rub- difiercnt vegetables requires different pro- 
binif them with tjJc'. portions of gelatin for its saturation; and 
2. ludnraied imte^ or tak'tUUe. Colour that tlie quantity of precipitate obtained is 
greenifth-gray. Massive. Fragments tabu- influenced by the dcgrcre in which the so- 
lar. Translucent on the edges. Soft, lutions arc concentrated. 
Streak white. Rather sectile. Easily fran- M. Chcnevix observed, that cofiee berrieo 
gible. Not flexible. Feels greasy. Sp. acquired by roasting tlic property of preci« 
gr. 2 J to 2.8. It occurs in primitive moun- pitating gelatin; and .Mr. liatchett has made 
tains, where it forms beds in day-slate and a number of ezperimtint»» which show, that 
Kerpcntine. It is found in Perthshire, an artificial tannin, or substance having its 
Banffshire, the Shetland Islands, and abun- chief property, may be formed, by treating 
dantly on the Continent. It is employed with nitric acid, matters containing char- 
for drawing lines by carpenters, tailors, coal. It is remarkable that this tannin, 
hat-mukers, and glaziers.— JameMn.* when prepared from vegetable substances, 

* Ta lcitb. Nacrite of Jameson, and as dry charcoal of wood, yields, on combui- 
earthy talc of Werner. Colour greenish- tion, products analogous to those of animal 
white. It consists of scaly parts. Cilim- matters. From his experiments it would 
mering. pearly. Friable. Feels very greasy, seem, that tannin is, in reality, carbonaoe* 
Soils. It melts easily before tlie blow-pipe, ous matter combined with oxygen; and the 
Its constituents are, alumina 81.75, mag- difference in the proportion of oxygen may 
nesia U.75, lime 4, potaah 0.5, water 13.5. occasion the differences in the tannin pro- 
— John. This ii a very rare mineral, oc- cured from different substances, that from 
curring in veins, with sparry ironstone and catechu appearing to contain most. 
ICalena, in tlie mining district of Frey- Bouillon Lagrange asserts, that tannin 
berg.* by absorbing oxygen is converted into gal« 

•Tallow. 5>ee Fat.^ lie acid. 

* Tam AR I NDS. The pulp consists, ac- It is not an unfrequcnt practice, to adroi- 
cording to Tauquelin, of bitartrate of pot- nistcr medicines containing tannin in cases 
ash 300, gum 432, sugar 1152, jelly 576, of debility, and at the same time to pre- 
citric acid 864, tartaric acid 144, malic acid scribe gelatinous food as nutritious. But 
40, feculent matter 2880, water 3364; in this is evidently improper, as the tannin, 
9752 parts.* from its chemical properties, must render 

Tannin. This, which is one of the im- the gelatin indigestible. For the chief use 

mediate principles of vegetables, was first of tannin, see the fullowing urticle. 

distinguished bv Seg^in from the gallic * According to Bcrzelius, tannin consists 

acid, with which it had been confounded of hydrogen 4.186 -|- carbon 51.160 -f-oxy- 

under the name of the attringent principle, gen 44.654. And the tannate of lead is 

He gave it tlie name of tannin, from its use composed of 

in the tanning of leather; which it effects tannin, 100 26.923 

by its characteristic property, that of form- oxide of lead, 52 14. 

ing with gelatin a tough insoluble matter. But there is much uncertainty concerning 

It may be obtained from vegpetables by the definite neutrality of this compound.* 

macerating them in cold water; and preci- Tanning. The several kinds of leather 

pitated from tliis solution, which contains are prepared from the skins of animals ma- 

likewise gallic acid and extractive matter, cerated for a long time with lime and water, 

by hyperoxygenized muriate of tin. From to promote the separation of the hair and 

this precipitate, immediately diffused in a wool, and of tlie fat and fleshy parts, in 

large quantity of water, the oxide of tin which recourse is also had to the assistance 

may be separated by sulphuretted hydro- of mechanical pressure, scraping, and the 

gen gas, leaving tlie tannin in solution. like. The skin, when tJius deprived of its 

Professor Proust has since recommended more putresciblc part, and brought consi- 

another method, the precipitation of a de- derably toward the state of mere fibre, is 

coction of galls by powdered carbonate of tanned by maceration with certain astrin- 

potash, washing well the greenish ^gray gent substances, particularly the bark of 

flakes that fall down, with cold water, and the oak-tree. 

drying thorn in a stove. The precipitate The hide consists almost wholly of gela- 

grows brown in the air, becomes brittle and tin, and all that is nvcessary is, to divest it 

shining like a resin, and yet remains soluble of the hair, epidermis, and anv flesh or fat 

in hot water. The tannin in tliis state, he adhering to it. This is commonly done, 

aa\s, is very pure. after they have been soaked in water some 

'sir II. Daw, after making several espe- time, and handled or trodden to cleanse 

rimenta on different methods of ascertain- them from filth, by immersing them in 

ing the quantity of tannin in astringent in- milk of lime. Some, instead of lime, use 

fusions, prefers for this purpose, the com- an acescent infusion of barley or rye-meal* 

inon process of precipitating the tarniin by or spent tM and othcn recofluncnd water 
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addulatcd with aulphuric acid. Similar 
aciduloui waten >r« tfterward employed 
for Ttiiing or iwelluig the hide, when tbU 
ia neceiMry. 

The ikini thui prepared, are finally to 
undergo what \a properly called the tu- 
ning'. Tliii ii usually done by liirowini^ 
into B pit, or cistern made in the ({round, 
> quantity a( gtmind oak-bark, that hu 
alreuly been used, and on tijis the skins 
and freah baric in jkltrrntte layers, coverlnj; 
the whole with half a foot of tan, and iread- 
ioK it well down. The tanning may be 
accelerated by adding ■ little water. 

As it i* a long time before the hide is 
thoroughly tanned in this mode, at least 
many months, during which the bark is 
renewed tliree or four times; M. Scguin 
■teeps the skin in a strung' infusion of tan, 
and aasials its actioti by heat, Chaptal ob- 
serres, however, lliut thii requires an ex- 
tensive apparatus, for preparing the liquor, 
and the skins; the leather imbibes lo much 
water, lliat it remains spongy a long time, 
and wrinkles in diying; and it is extremely 
difficult so to arrange the liidrs in a copper, 
oa lo keep them apart from each other, and 
free «f the side* of the vessel. 

The following account of M. Seguin'i 
practice, was (nnimittcd to England in the 
year 1796:— 

To tan a skin is to take away its putres- 
cent quality, preserving', however, a certain 
degree of pliability. This is effected by in- 
corporating with the skin particle* of a sub- 
stance, which dettroys their tendency to 
putre&ction. 

The operations relating to tanning are 
t!iurtf-.rc of two kiiuU -Hie finl is mpivly 
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the experiments of Swiia Di. 
be finished in a few dayt, and iB ■ bh« 
advtntaeeoua manner, by mewM rf the 
same su^tanees, proTet, that the nalire 
of those operations was not uDdcrstood by 
those who performed them. Ttnae m 
tanning, properly so called, were as IiHIb 
known, as the detail* we arc about ririBf 
will prove, which we compare with tbt 
leaat improved routine now in pnclice. 

Whatever the method of nnhairing wm, 
the mode of tanning was always the aaiH, 
for akins unhaired with limci or tboM prt- 
pired with barley or tan. 

This mode of operating would taka 
eighteen months or two years, often thttc 
years, when it was wished to tan the hida 
thotDUghly. 



E roper, at least, in the preaent state of •« 
nowledge. In the middle deparinwott af 
France, oak-bark is pr e ferred, becaiue it 
is the cheapest and most abundaltt nb- 
atance. To use it, it is first ground la 
powder.- then, according to the old node, 
it is put into large holes dug in the groMld. 
which are filled by alternate layen of 
l^und bark and unWired bide*. 

As the principle which efTecta the tan- 
ning cannot act in the interior of the iU^ 
unless carried in by some liquid in wUdk 
it is firat dissolved, tanning li not pcoda- 
ced by the immediate sclion of tl>e pow- 
dered bark upon the skin, but only by tha 
action of the dissolution of the tanaiaf 
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akin, and even tbU it pott with by slow ttate between i^lue and skin; and then ts 

degrees. Hence, the alownesa in the tan- combine with it, aAer this diaoxyi^enationy 

mn|f of tkint accordmg to the old method, and while it ia in this middle state, that 

which required two whole years, and some- particular substance in oak-baric, aa well 

times three, before a skin was well tanned as in many other vegetables, which is found 

to tlMB centre, ilence also, the imperfec- to precipitate the solution of glue, and 

tion of skins tanned bv that method; an which is not, as has been hitherto conceiT- 

imperfection resulting mm the non-satu- ed, an astring^t substance, 

ration of the tanning principle, erea when Agreeably to these discoTeries, there 

it had penetrated tiM centre. only remains, in order to tan speedily and 

The important desideratum was, there- completely, to condense the tanning prin- 
fore, to get top^her, within a small com- ciple so aa to accelerate its action. Seguin^ 
pass, the tanmng principle, to increase its to effect this, follows a very simple pro- 
action, and produce in the hide a complete cess. He pours water upon the powdered 
saturation in a much shorter time than that tan, contained in an apparatus nearly simi- 
necessary for the incomplete tanning pro- lar to that made use of in saltpetre worka. 
duced in vats. But, first of all, it was ne- This water, by going through the tan^ 
eessary to analyie the skin, analyse the takes from it a portion of its tanning prin- 
leather, and analyze the oak-bark. The ciple, and by successive filtrations dissolves 
principles of these three substances were every time an additional quantity of it, till 
to be insulated, and their action upon one at last the bark rather tends to deprive it 
another determine<l, the influence of their of some than to give up more. Seguin suc- 
combination upon that action known, and ceeds in bringing tliese solutions to such a 
the circumstances most productive of its degree of strength, that, he sayi, he can, 
greatest action found out. by taking proper measure, tan calf-skin in 

Seguin, by following this method, haa 24 hours, ami the strongest ox-hides in 

determined:— seven or eight days. Tliese solutions con- 

1. That the skin deprived of flesh and taining a grttd quantity of the tanning 

hair, is a substance, which can easily, by a principle, impart to the skin as much of it 

proper process, be entirely converted into as it can absorb; so that it can then easily 

an animal jelly (glue). attain a complete saturation of the princi- 

3. That a solution of this laat mentioned pie, and produce leather of a quality much 

substance, mixed with a solution of tan, superior to tliat of most countries famous 

forms immediately an imputrescible and in- for their leather, 

dissoluble compound. On the above I have onlv to remark, that 

3. That the solution of tan is composed every new art or considera\>Ic improvement 
of two very distinct substances; one of must unavoidably be attended a'ith many 
which precipitates the solution of glue, difficulties in the establishment of a manu- 
and which ia the true tanning substance; factory in the large way. From private in- 
the other, which precipitates sulphate of quiry I find, that this also has its difficul- 
iron, without precipitating the solution of ties, which have hitherto prevented ita be- 
glue, and which produces only the neces- ing carried into full effect in this country, 
aary disox}'g^nation of the skin, and of the Of what nature these may be 1 am not de- 
aubitance which connecta the hair to the cidedly informed, and mention them in this 
akin. place only to prevent manufacturers from 

4. That the operation of tanning is not engaging in an undertaking of this kind, 
a simple combination of the skin with the without cautious inquiry. 

principle which precipitates the g^ue, but M. Drsmond has recommended, to satu- 

a combination of that principle with the rate water with tannin, by affusion on sue- 

skin disoxygenized by the substance, cessive portions of oak-bark, or whatever 

which in the dissolution of tan is found to may be used; and when the bark will gire 

precipitate the sulpliato of iron; so that out no more tannin, to extract what gallie 

every substance proper for tanning should acid still remains in it, by pouring on fresh 

possess the properties of precipitating the water. To the latter, or acidulous liquor, 

solution of ^lue, and of precipitating the he adds one-thousandth part by measure of 

sulphate of iron. sulphuric acid; and in this steeps the hide, 

5. That the operation of tanning consists till the hair will come otK easily by scra- 
in swelling the skins by means of an aci- ping. AVhcn raising is norc^s-tr}', he steeps 
dulous principle; to disoxygenize, by means the hide ten or twelve liours in water aci- 
of the principle which in the solution of dulatc<l with a five-hundredth part bv mea- 
bark precipitates the solution of sulphate sure of aulphuric acid; af^er whicfi they 
of iron, that substance which connects the arc to be washed repeatedly, and scraped 
hair to the dun, and thua produce an easy with the round knife. lastly, the hides 
unhairing; to disoxygenize the skin by are to be steeped some hours in a weak 
means of the same principle, and to bring solution of tannin, then a few dava in a 
it by this ditozygenatioii to the middle stronger, and this must be renewecl aa the 
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tamun ii exbauitedi UU tbe leather ii fully 

For the Mfter ikint, u uItci', goftti', 
be be does not uic the acid mixture, but 
milk of lime. 

Of iiitutancei uied for tanning, Sir H. 
DiTj observes, that J pound of CKtecbu is 
neirly equil to 31 of K>I1bi 3 of sutnicli, 
7i of the bark of (be Leicester willow, (jj 
of oak-bsrk, 11 of llie bark of the Spanish 
chestnut, 18 of elm-bark, and 21 of com- 
mon Tillow-bark, with respect to the tan- 
nin contained in them. He obseries too, 
that leather slowly tanned in weak infusi- 
on* of barks appeirs to 1>e better in quali- 
ty, being both soflcr and stronger lliui 
when tanned by sirong infuaions; and he 
ascribes this to the extractive matter they 
imbibe. This principle, therefore, aFecta 
the quality of tbe materia employed in 
tanningi and gulls, whicli conl:iin a great 
deal of tannin, make a hard le.-itlicr, anil 
liable to crack, from their deficiency of 
extractive matter.— .(nn. de Chim.—I'hilo: 
TniM^PhUot. Ma^.—Chaptaet Chem. 



* Tahtaluh. The metal already treat- 
ed of under the name of Cdluubiuk.* 

Tabbas, orTEBHAi. A volcanic earth 
uied as a cement. It does not di(Ti.-r much 
in its principles fmm poilzinlana; but it ii 
much iDore compact, hard, pnrous, and 
spongy. Il is generally of a whillnh-yelliiw 
colour, and contains mnrt- hetenigeneous 
particles, as spar, quartz, scliocrl, &c. and 
something more of a calcareous earth. It 
effervesces with acids, is magnetic, and fu- 
sible r^rif. WliMi pull ■ ' ■ 
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Murveil U each quintal of the idt Afto 
this boiling with the earth, a reiy vUk 
salt is abtained by en^orktian, which ii 
known by the name of cream of tartar, ot 
tbe acidulous tartrate of potaah. 

M. Uesmareli has informed iia, that the 
process used at Venice coniista, 

1. In drying the tartar in item faoilets. 

9. founding it, and diasolving it in b« 
Water, which, by cooling, affords purs 

3. HediisoLving these cryitals in wsUt, 
and clarifying the Solution by whites « 
eggs and ashes. 

'I'hc proceis of Montpellier ii prefetabl: 
to that of Venice. The addition of iLc 
ashes introduces a foreign salt, whick aV 
ters the purityof tbe producL Sec Aci> 
CTAarAMic). 

TAKTAaCCHALracATiB). ThisispTf- 
pared by boiling three parta of the snpcr- 
tartrate of potash and two of iron filiii|i 
in fony-siz parts of water, till the taits.* 
appears to be diisolvcd. Tbe liquor ii 
tlii:n llltcrcd, and crystal* arc d«po(iUil as 
cooling, more of iriiich are obtained b; 
continuing the evaporation. 

TARiAk (CiEAM or). The popnls 
name of the purified aupcrtanrate of pot- 

I ARTAK (Crude). The aupertanrsl: 
of potash in its natural atate, before it hu 
been purified. 

Tahtai (Emetic). The tartrate of 
potash and antimony. See AariNosr. 

TARTAKOr THBTSETB. The pOptdlT 

name for tbe concretion that so freqacBllj 
incrusta the teeth, and which conaint sp- 

parrnlly of pliosplijit 
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greater than that of distilled water. It into a itraw-coloured itriated mati. It ap« 

givei to paper stained with the juice of the peart to contain about 16 per cent of ozj- 

petali of mallows or Wolets as permanentr gen. 

w K^een colour, and therefore contains a Tellurium is oxidized and dissolved by 

nzed alkali. It unites witli water^ whether the principal acids. To sulphuric acid it 

cold or hot, in all propcirtions. Alkalis gives a deep purple colour. Water sepa- 

unite with it readily, and render it more rates it in black ilocculi, and heat throws 

fluid. The mineral acids produce no ap- it down in a white precipitate, 
parent change upon it. Rzposed to the With nitric acid it forms a colourless so- 

air^ this lic^uid gradually evaporates, and lution, which remains so when diluted, and 

becomes thicker. When nearly reduced affords slender dendritic crystals by era^ 

to a state of dryness, a number of cubic poration. 

crystals form in the midst of a kind of mu- 1'he muriatic acid, witli a small portion 
cilage. These crystals possess tlie proper- of nitric, forms a transparent solution, from 
ties of muriate of soda« but tliey tinge ve> which water tlirows down a white submu- 
getable blues green, and therefot^ contain riate. This may be redissolved almost 
•n excess of soda. The mucilaginous mat- wholly by refieuted aflusiuns ol water. Al- 
ter acquires a yellowish colour as it dries, cohol likewise precipitates it. 

Tears are composed of the following in- bulplturic acid, diluted with two or three 

gredients:-* parts of water, to wliicli a little nitric acid 

1. Water, has been added, dissolves a large portion 

2. .Mucus, of the metal, and tlie solution is not de- 

3. Muriate of soda» composed by water. 

4 Soda, The alkalis throw down from its solutiona 

5. Phosphate of lime, a white precipitate, which is soluble in all 

6. Phosphate of soda. the acids, and by an excess of the alkalis 
The saline parts amount only to about ^f their carbonaics. 1'liey are not preci- 

0.01 of the whole, or probably not so much, pitated b} prussiate of potash. Tincture 

Tkbth. The basis of the subsunce of galls givcs a yellow flocculent precipi- 

that forms the teeth, like that of otlier tate with them. Tellurium is precipiuted 

bones, (See Bon a), appears to be phos- from them in a metallic sute by zinc, iron* 

phate of lime. The enamel, however, ac- tin, and antimony. 

cording to Mr. Hatchett, difi'ers from other Tellurmm fu«ed with an equal weight of 
bony substances in being destitute of car- sulphur, in a gentle heat, forms a leaid-co- 
tilage: for raspings of enamel, when mace- loured striated sulphuret. Alkaline sul- 
rated in dilutedacids, he found were wholly phurets precipitate it from its solutions of 
dissolved; while raspings of bone, treated a brown or black colour. In tliis precipi- 
in the same manner, always left a cartila- t^te eitlier the metal or its oxide is com- 
ginous substance untouched. See Boss, bined with bulphur. Kuch of these sulphu- 
* Tblzsia. Sapphire.* rets burns with a pale blue flame, and white 
TBLLuaiuM. MuUer first suspected smoke. Heated in a retort, part of the sul- 
the existence of a new metal in Uie aurum P^'ur is bublimed, currying up a little of 
paradoxicum, or prohlematicum, which has tlic metal with it. It does not easily amal- 
ihe appearance of an ore of gold, though gamate witli quicksilver, 
very little can be extracted fi-om it. Klap- * Teli.ure tted livoRocaN. Telluri- 
roth aflerward established its existence, um and h^droj^en combine to form a gas, 
not only in this, but in some other l*ransyl- called ttUuretttd hydnt^en. To make this 
vaiiian ores, and named it tellurium. com|>ound, hydrate of potash, and oxide 
Pure tellurium is of a tin-white colour, of tellurium are ignited with charcoal, and 
verging to lead-gray, with a high metallic the mixture acted on by dilute sulphuric 
lustre; of a foliated fracture, and vei->' brit- acid, in a retort connected with a mercu- 
tle, so as to be easily pulverized. Its sp. rial pneumatic apparatus. An elastic fluid 
CT. 6.115. It mehs before ignition, requir- is generated, consisting of hydrogen hold- 
ing a httle higher heat than lead, and less ing tellurium in solution. It is possessed 
than antimony; and, according to (imclin, of very singtdar properties. It is soluble 
is as volatile as arsenic. When cooled in water, and forms a claret-coloured solu- 
without agitation, its surface has a crys- tion. It combines with Uie alkalis. It 
tallized sp()earance. Before the blf»w-pipc bums with a bluish flame, depositing ox- 
on charcoal it bums with a vivid blue liglit, ide of tellurium. lis smell is Tery strong 




oxide heated on charcoal is reduced with tellurium is made the electrical negative 

a kind of explosion, and soon again I'ola- Kurfacc in water in the voltaic circuit, a 

tilized. Heated in a glass retort, it fuses brown powder is formed, which appears 
Vol. II. Si> 
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to be • folid comlMiutian of hjdrosen and 
telluriuni. It «ai firit obterred b^ Mr. 
Hitter in 1808. Th« compoiition of the 
gai and the >n1id hydrurct hw not been 
aiccrtained. The prime equivalent ortcl- 
lurium according to Sir H. Ilavy, ii 4.9J, 
reduced to the oiygen radix. Btrieliui 
mikea the oxide of tellurium a compound 
ofnieUll(K) + oiy|(en34.a. If we call Ihe 
oxygen 35, then the atom or prime would 
be 4^ In thi* case, tellurctted hjdmgen, 
if anal<ig:oiLj in its conatitutjon to lulphu- 
rettcd hydrogen, would hare a ap. gr. of 
3.3916, (not 2.3074, aa Dr. Thomion ile- 
dueea it from the very same data).' 

■TEHraaATuHE. A definite term of 
■enaiblc heat, a> meaaured by (he thermo- 
meter. Thus we Bay a high temperature, 
nnd a low temperature, to denote a mani- 
fest intensity of beat or cold: the tempe- 
rature of boiling water, or 313* Fahr.; and 
a range of temperature, to ileaignate the 
intermediate poima of heat between two 
distant termi of thcrmometric indication. 
According to M. Biot, lemperatum are the 
different energies of caloric, in diflerent 



n 



The general doctrines of caloric hare 
been already fully treated of under the ar- 
ticle! Calaric, Camlnalitn, CtnfelaliBH, CU- 
■ale, and Pyramtttr. 

The change* induced On matter, at dif- 
ferent tempentur«a, relate either to its 
magnitude, form, or composition. The fint 
two of tbeie effects are considered under 
Expiuuitn, Cmctieling Temperalurei, and 
Pyrameiert Ibe tliird under Ctmiutlim, and 
the litdMdaat Cktnical Badin. I shall here 
introduce some facts concemin); Ihe tem- 
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■bout 39)° P. When iti tenpenton tei> 
ate* from thi* point, Mthcr npvaida at 
downvardt, tta densilj diminiattes, oc it* 
TOlume enlar^i. Hence, wbcB t)M ia- 
tensely cold air fmm tbe cirMmpolar le- 
gions, preaaes aouthwaids, •fter tbe aa- 
tumnal equinox, it progreMivel; abMnieu 
the heal from Ihe RTcat natural buins it 
water or lakea, till the tcmperatotc of tbt 
whole aqueous maaa sinu to 3V1*. At 
this term, the refrigerating influence of the 
atmosphere, incumbent on the water, be- 
comes nearly null. For, aa tbe aupcAial 
stratum, by farther cooling, becomet ifC' 
cificalty lighter, it remains on the aoi&e^ 
and aooT^become* a cake of ice, vhich be- 
ing an imperfect conductor of heat, acttm 
the subjacent liquid water frvm the cold 
air. tlu<l water resembled mercury, oib, 
and other liquids, in continuing to cobIikI 
in volume, by cooling, till ita coogelatioi 
commenced, then the incumbent cold air 
would have robbed the maaa of water il a 
lake, of ita caloric of fluidity, ty uunaliwt 
precipitation of the cold particle* to tbt 
bottom, tiU the whole aunk to 33". Tkn 
tbe water at tbe bottom, aa well aa tb< 
above, would have begun to aolidifTi aal 
in the course of a aevere winter in tbew 
latitudes, a deep lake would have beeem 
throughout a body of ice, never again to be 
liquelied. We can easily see, that auch ft» 
len iTiBMes would have acted aa ccntmrf 
baleful refrigeration to the st ir ro aiD Jof 
country) and that under auch a diapOHtiH 
of thinga. Great Britwn DHUt have bcci 
another Lapland. Nothing ilhiatrmtn am 
ttrikingly the bcneBcent ecanonj of n» 
videnee, than this peculiarity in tbe eamli- 
haibtw 
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Tbbb A SisirvA. A brawn bole or ochre, qual ipacet in an irreffuUr tube. Tbe at* 

with in onnge catt» brought from Sienna tached icale should tiierefore corretpond 

in Italj, and uied in painting, both raw and exactly to these tubuUr inequalities; or if 

burnt. When burnt it becomes of a darker the scale be uniform in its divisions, we 

brawn. It resists the fire a long time with- must be certain that the tube is absolutelj 

out fusing. It adheres to the tongue ytry uniform in its calibre. I may join the au- 

Ibrcibly. thority of Mr. Trouf^hton's opinion to my 

TsBaa VsBTB. This is used as a pig- own for affirming, that a tube of a truly 

menty and contains iron in some unknown equable bore is seldom or never to be met 

•tate, mixed with clay, and sometimes with with. Hence we should never construct our 

chalk and pyrites. thermometers on that supposition. 

'Tmallitb. Epidoteor Pistacite.* The first step in the formation of this 

^Thbbmombtbb. An instrument for instrument, therefore, is to graduate the 

measuring heat, founded on the principle, tube into spaces of equal capacity. A small 

that the expansions of matter are propor- caoutchouc bag with a stopcock andnoiile 

tional to the augmentations of temperature, capable of admitting the end of the glasa 

IVith regard to aeriform bodies, this prin- tut>e, when it is wrapped round with a few 

ciple is probably well founded; and hence, folds of tissue paper, must be provided, as 

our common thermometers may be ren- also pure mercury and a sensible balance, 

dered just, by reducing their indications to Having expelled a little air from the bag, 

those of an air tliermometer. Solids, and we dip the end of the attached glass tube 

still more liquids, expand unequally, by into the mercury, and by the elastic expan- 

equal increments of heat, or intervals of sion of the caoutchouc; we cause a smaU 

temperature. With rogand to water, alco- portion of the liquid to rise into the bora, 

hoi, and oils, this inequality is so consi- We then shut the stop-cock, place the 

derable as to occasion their rejection, for tube in a horizontal direction, and ramose 

purposes of exact thermometry. But we it from the bag. The column of mercury 

nave shown that mercury approaches more should not exceed half an inch in length, 

to metals than ordinary liquids, in its rate Hy gently inclining the tube, and tappmg 

of expansion, and hence, as well as from its it with our finger, we bring the mercury 

ramaming liquid through a long range of to about a couple of inches from the end 

temperature, it is justly preferred to the wiiere we mean to make the bulb, and, with 

above substances for thermometric pur- a file or diamond, mark there the initial line 

poses. A common thermometer, therefore, of the scale. Tlie slip of ivory, brass, or 

la merely a vessel in which very minute paper, destined to receive the graduationtf 

expansions of mercury may be rendered being laid on a table, we apply the tube to 

perceptible; and, by certain rules of gra- it, so that the bottom of the column of 

duation, be compared with expansions mercury coincides with its lower edge, 

made on the same hquid by other observers. With a fine point we then mark on Uie 

The first condition is fulfilled by connect- scale the other extremity of the mercurial 

ing a narrow glass tube with a bulb of con- column. Inclining the tube gently, and 

aiderable capacity, filled with quicksilver, tapping it we cause the liquid to flow along 

As this fluid metal expands 1-63<1 by being till its lower end is placed where the im- 

beated in glass vessels, from the melting per previously stood. We apply the tube 

point of ice to the boiling point of water, if to the scale, taking care to make its initiBi 

10 inches of the tube ha%-e a capacity eoual line correspond to the edge as befbra. ▲ 

to l-63d of that of the bulb, it is evident new point for measuring equal capaeitjr 

that, should the liquid stand at the begin, is now obtained We thus proceed till the 

ning of the tube, at 32*, it will rise up and requisite length be graduated; and we then 

occupy ten inchea of it at 212*. Hence, if weigh the mercury with minute preciaioBb 

the tuoe be uniform in its calibns and Uie Ijie bulb is next formed at the enaMel- 

nbove space be divided into equal parta by ler*s blow-pipe in the usual way. One of a 

an attached scale, then we tthali have a cen- cylindrical or conical shape, is preferable 

tigrade or Fahrenheit^ thfrmometer, ac- to a sphere, both for strt-ngh and sensibili- 

cording as the divisions are 100 or 180 in ty. We now ascertain, and note down its 

number. Such are tlie general principles weight. A tubular coil of paper is to be 

of thermometric construction. Rut to tied to the mouth of the tube, rWtug in a 

inake an i-xart :nHtrumi*nt, more minute in- funnel form an inch or two above it. Into 

irestigation iu n i|«iiri(l. this we pour recently boiled mercury, and 

TIte tubes dikwn at glass-bouses for applying the gentle heat of a lump to the 

making thermometers, mre all more or le«s bulb, we expel a portion of the air. (>n al- 

irreguUr in the bore, and for tbe most part lowing the bulb to rfM)l, a portion of the 

conical. Hence, if c*qual apparent expan- mercury will descend into it, corresponding 

aions of the included mercury b« taken to to the quantity of air previously expelled, 

rcpreeent equal thermometric intcnrala. The bulb is now to be heated over the 

these equal expansions will occupy une- lamp till the included mercury boil briskly 
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fur toiM time. On remoriiiK >t t1i« qtiick- 
silver irill deacenil from the paprr funnel, 
and completely fill tlic bulb uid item. 
Ehould nay vesicle nf >ir appear, the pro- 
cen of heating or boiling muat txrcpi-attd, 
with the precaution of keeping a column 



has sunk to nearly liii 
may beimmencd in meltin); ice. Ilir fin- 
net and it* mercurjr are tlien tn be rcmovrd, 
■nd the bulb ii to he pinned into bailing 
water. About 1-63<I of the included mer- 
cury will now be expelled. On cooling 
the initnimeni again in tnclling ice, the 
zero point of the centigrade scale, cnrrei- 
ponding t>i 3:^° of Fahrenheit, will be inill- 
cated by tlie lop of the mercurial column. 
Thia point must be noted with a scratch nn 
the giMs.orelse by a mark on the prepared 
Male. We then weigh tin- whole. 

We have now iiifficient dita fur ccimplet. 
in{; the rraduatinn of the instrument from 
■ne fixed point; and in hnt climates, and 
ether sitiiationi, where Ice, for exainple, 
cannot be conTcniently procured, this faci. 
lity of forming an c!ia;t lliormometer is im- 
^rtant. We know the wcightof (he whnle 
included mercury, and that of each grailui 
of the Item. And as from 32" M 212° F. 
or from 0" to lOU" cent corresponds to a 
mercurial eipaiision in glass of 1.63d, we 
can easily compute how many of our gi-a- 
duating spaces ire containcil in (lie mn;^ 
«f temperature between freeilng and boil- 
inj water. Thus, supp.ising the meicurial 
contenU to be 378 grains, l.&ld of WvA 
quantity, or 6 gr.iins, correspond to I8U of 
Vahrenheit'* decrees. N'uw, if llie initial 
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uted for twa ^fTerm* 
purposes, each of which irqairei peeunir 
adaptation. Those employed in metconiln- 
gy, or for indicating atmospherical tenpc 
rature, are wholly plunged to the fluid, ni 
hence the stem ai well aa bulb are equally 
affected by the calorific energy. But wbcs 

ralurc of corrosive liquida, or bland liquids 
highlv heated, he can immei-sc merely the 
bulb,'ind the naked pari of the stem under 
the schIc. The portion of the tube correi- 
ponding tu the scili-, is not influenced by 
the heat, aa in the former casei and hence, 
I-63d part of the mcrciirr, wliicli at 33* f- 
was acted on, ha* at 212* escaped from iti 
influence. (M.M. Ihilmig and Petit mskt 
it l-64.8lh between 3:^" and 212*; see Zk- 



.c). Her 



that 



.,ical and a chemicul 
ought to be graduated under tlie peculiir 
conditions in which they are afterwards la 
be used. The former should hare its stc« 
surrounded v^tli the steam of boiling vi- 
ter, while its bulb is immersed an inch or 
two heneith the surfuce of that liquid, the 
hnromcter having at the time an altitude 
of 30 ittches. 

For ascertaining the boiling point on I 
thermometer stem, 1 ndapt to the mo«th 
of a tca.kcttle a cylinder of tin.plate. the 
top of which contains a perforated coik. 
Through this, the glass tube can be sEl 
to any ronvenlent pi>inti while the tin et- 
liiidLT may also be raised or lowered, till 
the bulb reit an inch beneath the water. 
1*lie nozzle of the kettle ii aliut with ■ 
Cork; and at the top of tlie cylinder, a ndt> 
hole for escape of the steam is lefl. If the 
' from .la, by t 
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himn of mercuiy wUl more rapidly from Another form of the tame rule of con« 

one end of the tube to the other, when it ▼ertion it, from double the centigrade in- 

is inverted, with a jerk. An ivory scale it terral, subtract one-lifth, the remainder is 

the handsomest, but the most expensive, the Fahrenlieit interval. Thus from tho 

Those used in Paris consist of a narrow slip double of 17^ » 3A^, subtract ^ <=» 3.4, 

of paper, enclosed in a glass tube, which the remainder 30.6 is the corresponding 

is attached in a parallel direction to the internal on Fahrenheit's scale. To convert 

thermometer stem. It is soldered to it the Fahrenheit intervals into the cenU- 

above, by the Ump, and hooked to it be- grradc, divide by 6 and by 0.3, and mark off 

low, bv a ring of glass. Such instruments , , . , . , o 95* 

are very convenient for corrosive liquids; "»« decimal pomtj thus: 95 . P. = ^"03 

and I find them not difAcult to construct. s_ 52.77^ C 

In treating of the measure of tempera- y^y^^^ ^^ ^j.t, ^^ ^^u^e a Fahrenheit 

tureunder( ALoaic, Ihave endeavoured nu^be^ to a cemigrade, we must begin 

to show, U)at were the whole body of the ^y deducting the 3:?» which the former it 

thermometer, stem and bulb, immersed in j^ advance, over the latter, at the melt- 

boiling mercurj, it would indicate 35<> i^ ^f j^^ ^r zero of the French scale, 

more than it (loes on the supposition of the xij^, to convert 95? Fahrenheit to the cen- 

bulb alone being subjected to the calonnc 530 

influence, as takes place in common ezpe- tigrade scale; 95® — 32* = 63*; ^ ^^ 

rimcnts. But MM. Dulong and Petit stale, _. ^^o q ox"^ 

o!:i'*lK^^*'M''r'?"*KV*'T'"?K'f^^^^^ All versed in arithmetical reduction, 

ease while Mr. Crichton shows that it ac ^„^^ ^ .dvanUgeous it is to confine \l 

.1- ff ^!r;l*?f n f^fj" '*l' ' w'45'tSu if P«"iWe to one rule, and not to blend 

difTcrence of only 24? instead of 35*. This ^J^^^ „ ', ^. ^ ^ 

tu't^^^ ^r^^" ^^''\ •"'^ i^'^'^/k'! multiplying by 9. and dividing iy 5, to 

^^Z^Tr-' ""' ''^ must recollect, that ^,- \^^ fahPenheil to the centigrade in- 

hJ17"2^ll tnSJ^ •T"''"' T^"'Wt lervals, seems less convenient than the pre- 

heat, will communicate a portion of that „j- ' wuu «* ..,1 •^•k. u>>..»... JL\^ 

-..-.«..-•. ^ r *u • 1 u lu ceding. With rei^aru to the Keaumur scale. 

expansive energy from the immersed bulb, k*.— ™ «.k:^i. •- « «r^4*..-^ ^ -^ 

4^Vk^ ^ ' *u . — u* u Ml uJ however, wliicti is nowot rare occurrence. 

l^J^"^' f '=°"'f'' """ °f P**" "^'"f ' to 4. or to Ac double .d.l one-Jburth. 

very imperfect conductor of heat. Hence ' F — 0-i!iK ii I 

we mav infer, that but for this communica- ^* ~1 ^ g "" "' *"" 

tion oi heat to the stem, a thermometer, »rk^.^ .i ' i '- c\\ • * i 

^1 . |. , . , I- u •!• These are the relations of the intervals. 

whose bulb alone is plunged in boiling mer- ... 

cury, would sund at 645^ F. or 17* below J*^* ™y»^ however, attend to the iniUal 

the true boiling temperature by an air ther- ^^^ "• Fahrenheit. 

mometer, accortling to MM. Dulong and © _ F*— 32* 

Petit. If we take the mean apparent ex- 6 ^ g j 

pansion of mercurv in glass, for 180®, be- po — fr^ w fi n^ n ^^ _j_ «*oo 

tween 32* and 662*^, as given by these che- ' ~" ^^ ^ o,$x **" 

mists, at l-64th: then the above reduction ^o __. ^v*^ ^**'^ ) 

would become .U.4^ instead of 35*, an in- 9 

considerable difference. F* = | R®-|-32® 

In consequence of this double compen- l^o 

•ation, a good mercurial thermometer, as C* =- — 

constructed by Crichton, becomes an al- no__ no ro 

most exact measure of temperature, or of R = 0.8 x C*. 

the relative apparent energies of caloric. In the 15th volume of the Phil. BiHik 

At the end of the Dictionary, a table of sine, Mr. Crichton of Glasgow has dMHb- 
reduction is given for the three thermo- ed a self-registering iherniometcr of his in- 
metric scales, at present used in Europe; vention, consisting of two oblong slips of 
that of Keaumur, Celsius, or the centi- steel and zinc, firmly fixed together by 
grade, and Fahrenheit. The process of re- their faces; so that the greater expansion 
duct ion is however a very simple case of or contraction of the zinc, over those of 
arithmetic. To convert the ccntig^rade in- the steel, by the same variations of tempe- 
terval into the Falircnhvit, we multiply by rature, causes a flexure of the comp<mnd 
1.8 or bv 6 and 0.3, marking ofl* the last bar. As this is secured to a board at one 
figure of the pnxiuct as a decimal. Thus end, the whole flexure is exercised at the 
an interval of 17* crntig^de =• 17* X ^ other, on the short arm of a lever index, 
X 0.3 =r- one of 30.6* Fahrenheit. But as the free extremity of which moves along a 
the former scale marks the melting of ice graduated arc. The instrument is origi- 
0* and the latter 32*, we must add 32* to nally adjusted on a good mercurial ther* 
30.6* to have the Fahrenheit number «> mometen and the movements of the arm 
62.6*. are registered by two fine wires* which are 
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pildied before it, ind left at the miiiinuin 
(levimtion to the rigtit or left ofttie lut ob- 
terred position or temperature. The prin- 
ciple IB obtiouily that of Arnold's compen- 
sation balance for chrononietera. 

An exquisite instrument on the lame 
principle has been invented by M. Hreguet, 
member of the academy of sciences, and 
board of tonj^^itude of France, tl consists 
of a narrow metallic ilip, ab.iul ^J^ of an 
inch tliiL'k, oimposed of silver anil platinn, 
soldered logrtJier; anil it is coiled in a cy- 
lindi ical form. The lop of tliis spiral tube 
ii suspended by a brasi arm, and the bot- 
tom carries, in a liorizontal position, »»ery 
delicate golden needle, which traverses as 
an index, on a gradiuted circular plate. A 
steel atiid, rises in the centre of the lube, 
to prevent its oscillations from the central 
position. If the aiWer bcon Ihe outside of 
the spiral, then the influenrc of increased 
temperature trill increase the curvature, 
niul move the appended needle in the di- 
rection of the colli while the action of cold 
will relax the coil, and move the needle in 
the opposite direction. >I. lirc|^iet wa* so 
good as present me with two instrumciitSi 
both of which are perfect thermometers, 
but one is tlie moat irnsiblc which I ever 
saw. For some iletaiU concemin^^ it, tec 
Calobic Dr. Wollaston showed me in 
1809 a slip of copper coated with platinum, 
which exhibited by its curvature, over 
flame, or the vapour of water, (lie cipan- 
ding influence of heal, in a strikinf^ man- 
ner. For other facts concerning tlic mea- 
surement of heat, see Caloric* 

'Thobina. An earth discovered in 
1R16 by M. HrrzcIiiiB. tip four,! it In 
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The new earth is piecipttated, uid tbe li- 
quid contains diMngand acid. B; aatu- 
rating this liquid, and boiling it ft Mcsnd 
time, we obtain a new precipitate of thi 
new earth. 

This earth, when Kparatvd bjtbe titer, 
has the appearance of a gelatimiu, wni- 
transparent mass. When wubrd Md 
dried, it becomes white, absorbs carbine 
acid, and dixiolves with cfTervcacence it 
acids. Thouf^h calcined, it retain! ili 
white colour; and when the heat la which 
it haa been exposed waa only moderate, it 
dissolves readily in muriatic acid; but if 
the heat haa been violent, it will not dis- 
solve till it be digested in strong muriatic 
acid. This solution haa a ycllowitb cnloan 
but it becomes colourlcaa when diluted 
with water, as is tbe case with glucina, 
yttria, and alumina. If it be mixed witk 
yttria, it dissolves mor« readily aAer bav. 
ing been exposed to heat. The ncuoil 
solutions of this earth have a purely aatiin- 
(Tcnt taste, which is neither sweet, nor n- 
line, nor bitter, nor metallic. In this pre- 
pi'ny it differs from all other apccie* of 
earths, except liiconta. 

When diuolved in sulphuric acid with 
a slight excess of acid, and subjected to 
evaporation, it yields transparent crystals, 
which arc not altered by eipositrc to the 
air, anil which have a atrong styptic lut*. 

This earth dissolves very easily in lutric 
acid; but, after being heated to rcdneaa, it 
does not diasolve in it except by long boil- 
ing. I'he solution does nut crrstalliie, but 
forms a mucilaginous mass, wKich becow ei 
more liquid by exposure to the air, and 

■ ■ " ■ 'd by 
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tion on this earth newly precipitatedt not ttate. The oxide of tin retiitt Anion 
even at a boiling temperature. more atronel^ than that of anpr other me* 

The aolution of carbonate of potaah, or tal; from vrnich property it is uaeful, to 
carbonate of ammonia* diaiolvea a small form an opaque white enamel when mixed 
quantity of it, which precipitates attain with pure ^\mab in fusion. The brightness 
when the Uquid is supersaturated with an of its surface, when scraped, soon goes off 
acid, and then neutrabzed by caustic am- by exposure to the air; but it is not aub- 
monia; but this earth is much less soluble ject to rust or corrosion by exposure to 
in the alkaUne carbonates than any of the the weather. 

eartha formerly known that diaaolve in * To obtain pure tin, the metal should 
them. be boiled in nitric acid, and tlie oxide 

Thorina differs from the other eartha by which falls down reduced by heat, in con- 
the fbUowing properties: From alumina by tact witli charcoal, in a covered crucible. 
its insolubility in h>*drate of potash; from There are two definite combinations of 

eucina, by the same propertyi from yttria, tin and oxygen. The first or protoxide is 
' its purely aatringent taste, without any gray; the second or peroxide is white. The 
sweetness, and by the property which iu first is formed by heating tin in the air, or 
solutions possess of being prccipitatcil by by dissohing tin in muriatic acid, and ad- 
boiling when they do not ccmtain too great ding water of potash to the solution whilst 
an exceas of acid. It differs from z'lrco- recent, and before it has been exposed to 
nia by the foltowinr properties: 1. After air. The precipitate, after beinr heated 
being heated to redness^ it is still capa- to whiteness to expel the water of Uie by- 
ble of being diasolved in acids. 2. Sul- drate is the pure protoxide. It is conver- 

J»hate of potash does not precipitate it tible into the peroxide by being boiled 
rom its solutions while it precipitates air- with dilute nitric acid, dried und ignited, 
conia from solutions containing even a con- According to Sir H. Davy, the protoxide 
aiderabic excess of acid. 3. ft is prccipi- contains 13.5 per cent of oxygen. Suppos- 
tatcd by oxalate of ammonia, which is not ing it to consist of a prime equivalent of 
the case with xirconia. 4. Sulphate of each constituent, that of tin would be 
thorina cr>'sta]lizes readily, while sulphate 7^33. From the analyses of Berzeliua 
of zirconis, supposing it free from alkali, and Gay-Lussac, the pen)xide is composed 
forms, when dried, a gelatinous, transpa- of 100 metal -f- 27.2 oxygen; and if we re- 
rent mass, without any trace of crystsili- gard it as containing 2 primes of the lat- 
zation.* ter principle to 1 of metal, the prime of 

^TnoaivuM. The supposed metallic this will be 7.353. The mean may be ta- 
basis of the preceding eailii, not hitherto ken at T^^^S. 

extracted.* There are also two chloride* of tin. >\lien 

^Thulitx. a hard peach-blossom CO- tin is burned in chlorine, a very volatile 
loured mineral found at Sonland, in Telle- clear liquor is formed, a non-conductor of 
nark in Norway.* electricity, and which when mixed with a 

^THUMXaSTONX. Axinite.* little water, becomes a solid cr}*stalline 

*TiLa Oax. A sub-species of octohe- substance, a true muriate of tin, contain- 
dral red copper ore.* ing the peroxide of the metul. This, which 

Tim is a metal of a yellowish-white co- has been called the liquor of Libavius, 
lonr, considerably harder than lead, scarce- may be also procured, by heating together 
ly at all sonorous, very malleable, though tin-filings and corrosive sublimate, or an 
not very tenacious. Under the hammer it amalgam of tin and corrosive sublimate. 
is extended into leaves, called tin-foil. It consists, according to the anal3rsi8 of Dr. 
which are about one-thousandth of an John Davy, of 2 primes of chlorine =9-4- 
inch thick, and might easily be beaten to 1 of tin =- 7.^5, The other compound of 
less than half that thickness, if the pur- tin and chorine, is a gray semi-transparent 
poses of trade required it. The process crystalline solid. It may be procure<l by 
for making tin-foil consists simply in ham- heating together an amalgam of tin and ca- 
mering out a number of plates of this me- lomel. It dissolves in water, and forms a 
tal, laid together upon a smooth block or solution which rapidly absorbs oxygen 
plate of iron. The smallest sheets are the from the air with deposition of peroxide 
thinnest. Its specific gravity is 7.29. It of tin. It consists of 
mehs at about the 442^ of Fahrenheit's Chlorine, 4.5 

thermometer, and by a continuance of the l*in, 7.35 

heat it is slowly converted into a white There are two sulphurets of tin. One 
powder by oxidation. Like lead, it is may be made by fusing tin and sulphur to- 
brittle when heated almost to fusion, and gctltrr. It is of a bluish colour, and lamel- 
exhibits a grained or fibrous texture, if late<l texture. It consists of 7.35 tin -4- 2 
broken by the blow of a hammer; it may sulphur. The other sulphuret, or the bi- 
alao be granulated by agitation at the time sulphuret, is made by heating together the 
of its traniition from the fluid to the solid peroxide of tin and sulphur. It is of » 
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lieuitiflil (old colour, and ippetn in fine 
flkkcs. It wa* formerly utlcd aunin mun- 
«'um. According to Or. John Dnvy, it. con- 
siau of 1 prime lin ^ 7.33 

■i sulphur = ■4.00 

For uioilier mode of mkkinK it, we Aukum 

MuttVUH. 

The ibIU of tin irechamcterized by the 
foltowini; general prupertici: 

1. Fcrn^ruasiatc of potuh gives a white 

a. Hydroiulpburet of potuh, » brown- 
black with tlie protozidcj and a golden- 
yellow with the peroxide. 

3. Galli do nut ilfect the tolution* of 



4. Corroiive sublimate occasions a black 
precipitate witli tlic protoxide salUi a 
whitr with the peroxide. 

5. A plate of lead frequently throws 
down metallic tin or its uiide, from the 
saline solutions. 

6. Muriate of gold gives, with tbe pro- 
toxide aolutiona, ibe purple precipitate of 

7. Muriate uf platinum occasions an 
orange precipitate viih llie protoxide 
salts.* 

Conceoti^ted siilpliiiric acid, assittcd by 
heat, dissolves linlfits weight uf tin, at tlie 
same time that aulpliureous gjs escapes in 
great plenty. Ily llie addition of water, 
an oxide of tin is precipitated, tiulphuric 
ucid, sliglitly diluted, likewise act* upon 
this meul; but if much water he present, 
the solution dues not take place. In the 
sulphuric aulution of tin, there i> an acttial 
formation or extrication uf aulphur, which 
renders tbe Huid of a hrown colour while 
■ ■ K by coo\ 
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of a fetid inflammabte gas. 
Muriatic acid auapenda half ita weight of 
tin, and does not let it fall by repose. It 
afibrds permanent crjatals by evaporatioa. 
If tbe tin contain arsenic, it remains undic- 
solved at the bottom of tlie fluid. Receot 
muriate of tin isa very delicate test of mer- 
cury. M. Chenevii says, if a single drop 
of a saturated solution of neutraliied oi- 
trale, or muriate of mercury, be put inta 
500 grains of water, a few drops of a sola- 
tion of muriate of tin will render it a little 
turbid, and of a smoke-gray. He wldt, 
that the effect is perceptible, if ten tiaei 
aa much water be added. 

Aqua re^a, consisting of two patti nitric 
and one muriatic uci>l, cuiiibinca with lia 
with ctrL'ri'eBccnce, and the devclopnicnt of 
much licat. In order to obtain a perma- 

lary to add the metal by small portions st 
a time; so thai the rme portion may be cft> 
tirely dissolved before the next piece ii 
added. Aqua rcgia, in this manner, dii- 
aulves half iU weight of tin. The solotko 
is of a ri'ddiBh-hrown, and in man>- innaa- 



nouB substance. The addition of wMir 
somtiimes produce* the concrete form in 
this solution, which is then of an opal co- 
lour, on account nf the oxide of lin difil- 
sed tliroitgli its substance. 

The uncertainty attending theae expni- 
ments with tl>e solution of tin in aqua re- 
gis, st-pnis to dtpcnd upon the want of a 
■ufBcient degree of accurac 
ing the specific gravitiei of 
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If fcmall pieces of pbotphonis be thrown Yetiets ami utensils for domestic and otfa^ 
on tin in fusion, it will tike up from 15 to uses, are among the advantages deriTsd 
20 per cent, and form a silvery white pho»- from tliis vessel. 

phuret of a folisitcd te zture, and sufi enough T i m c a l. Crude borax, as it is imported 
to be cut with a knife, though but little fmm the £ast Indies in yellow greatj erya- 
malleable. Tliis phosphuret may be form- tals, is called lineal, 
ed likewise by fusing tin filings with con- Tinolass. Bismuth. 
Crete phosphoric acid. *Tivnino. See Irom.* 

Tin unites with bismuth by fusion, and Titanites. This name has been given 
becomes harder and more brittle in pm- to certain ores of titanium, ciintaining that 
portion to the quantity of that metal ad- metal in the state of oxide. See the fol- 
ded. With nickel it forms a white brilliant lowing article. 

mass. It cannot easily be united in the di- Tiiaitium. About twenty yeara ago» 
rcct way with arsenic, on account of the the Rev. Mr. Gregor discovered in a kind of 
volatility of this aietul; but by heating it ferruginous sand, found in the vale of Me. 
with the com hi nut ion of the arsenical acid nachan, in Cornwall, what he supposed to 
and potash, the smlt is partly decomposed; be the oxide of a new metal, but waa vn- 
aiHl the tin combining with the acid, be- able to reduce. 

comes converted into a brilliant brittle Klaproth, aflerward analyzing what wia 
cv>ni|K)iind, of a plaited texture. It has called the real achorl of Hungary, found it 
brcn naitt, tliut :tll tin runtuins arsenic; and to be the pure oxide of a new metal, which 
that the crackling noise which is heurd h^^ named titanium, and the aame with the 
upon b«nding pieces of tin, is produced by rnenuchaiiiic of Mr. Gregor. Since that oz- 
thiM impurity; but, from the experiment of ide of titanium haa been discovered in ae- 
lluvcn, this appears not to l>e the fact. Co- veral f«>N»ils. 

ball unites with tin by fusion; and forms a We do not know that titanium has beeu 
gruined mixture of a colour slightly in- completely reduced, except by Lampadius, 
dining to violet. Zinc unitea very well who efiected it by means of charcoal only, 
with tin, inrreasinf: its hardness, and di- The oxide he employed was obtained firom 
roinishing its doctility, in proportion as Uie decomposition of gallate of titanium 
the quantity of zinc is greater. by fixed alkali. The metal waa of a daik 

This is one of the principal additions copper colour, with much metalUc brilK- 
used in making pevrter, whicn consists for ancy, brittle, and in small scalea consider- 
the most part of tin. The best pewter does ably elastic. It tarnishes in the air, and ia 
not contain above one-twentieth part of ad- easily oxidized by heat. It then acquirea 
mixture, which consists of zinc, copper, a bluish anpect It detonates with nitre, 
bismuth, or such other metallic substances, and n highly infusible. All the dense acids 
as experience has shown to be most con- act upon it with considerable eneray. Ap- 
ducive to the improvement of its hardneaa cording to Vauquelin, it ia volatilised by 
and colour. The inferior aorta of pewter, intense heat. 

more especially those used abroad, contain The native red oxide is insoluble in the 
much lead, have a bluish colour, and are sulphuric, nitric, muriatic, and nitro-muri- 
aoft. The tin usually met with in com- atic acids: but if it be fused with six parti 
nierce in this country, has no admixture of carbonate of potash, the oxide ia dis- 
to impair its purity, 'except such as mjiy solved with effervescence. The sulphuric 
accidentally elude' the workmen at the solution wlien evaporated becomes gelati- 
minea. But the tin met with in foreign nous; tlie nitric affords rhomboidal crys- 
countries, is so much debased bv the deal- tals by spontaneous evaporation, but iarcn- 
era in that article, especially the Dutch, dcred turbid by ebullition; the muriatic 
that |>ewter and tin are considered abroad becomes gelatinous, or flocculent, by heat* 
as the same substance. i^nd transparent crystals form in it when 

Antimony forms a very brittle hard mix- cooled; but if it be boiled, oxygenized mu* 
turc with tin; the specific gravity of which riatic acid gus is evolved, and a white ox- 
is less than would have been deduced by ide thrown doun. Phosphoric and arsenic 
computation from the specific gravities and acida take it from the othera, and form wiUi 
quantities of each, separately taken. Tung- it a white precipitate. Theae precipitates 
8tc*n, fused with twice its w'eight of tin, af- ftre soluble in muriatic acid, but in no other, 
fords a brown spongy mass, which is some- The solutions of titanium give white pre- 
what ductile. cipitates with the alkalis, or their carbo- 

The uses of tin are very niimeroua, and nates; tincture of galls gives a browniah- 
so well known, that they scarcelv need be red, and prussiate of potaah, a brownish- 
pointed out. Several of them have been yellow. If the pnissiate produce a green 
already mentioned. The tinning of iron precipitate, this, according to liowits, ia 
andcoppcrytJwailveringof looking-ghtftea, owing to the presence of iron. Zinc, ini- 
aml the fkbricalion of a great variety of mcrsed in the solutions, changes their co* 
Vol. II. 40 
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lour from yellow to violet, and ultimitely to 
an indigoi tin produce! in them ■ pale red 
lint, which derpeni to ■ briglit purplc-red. 
Hfdroiulphuret of potwh ifiraws down a 
bnnrniih-red prrcipitnte, but Ihey ire not 
decompoHcd bjr lulphuretled hydrof^n, 

Ry e>po!iiiig phoiphiitc' of titanium, mix- 
ed with charcoal and borai, to ■ violent 
heat, in a double crucible tiitfd, M. Che- 
nevix obtained a pale white plioEphiiret, 
with some lustre, brittle, of a granular tex- 
ture, and not \ery fusible. 

Tbeoxidea of iron and tilaninm, cipaied 
to heat will) a lililc oil and cliarcoal, pro- 
duce an alloy of a ^ay colour, intermixed 
with brilliant metallic piniclei of a golden 
yellow. 

Oxide of titanium wa* naeil to g-ive a 
brown or yellow colour in painting on por- 
celain, before iti nature waa knowTi) but 
it was found difficult to obtain from it a 
uniform tint, probably from iti not being 
in a itate of purity. 

■Tobacco. The expressed juice of 
the leaves, according to Vauquclin, contain 
the following substances: — 

A considerable quantity of vegetable al- 
bumen or gluten; aupermalatc of limei ace- 

A notable quantity of nitrate and muri- 
ate of potash. A red matter soluble in al. 
cohol and water, which twclls considerably 
when heated. 

lUuriate of ammonia. 

Kicotin. 

Green fecula composed chiefly of gluten, 
green resin, and woiody fibre.* 

Tolu (Halsam or^. Thl* tubMance 
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acid ii eraporated to drjncn, vid the n- 
siduum treated with alcohol, k portion n 
artificial tannin is obtaiaed; the icatdul 
charcoal amount* to 0.54 of tbe origind 
balsam. 

Mr. llatcbett found, that it diwahcd o 
nitric acid, with nearly the mhw pkm- i 
mena as the resins; but it ■■■amed th | 
smell of bitter almonds, which led hi* ts 
suspect the formation of pruaalc kcid. I)ar 
ing the solution in nitric kcid, k portioe of 
benjoic acid sublimes. By repeated di- 
gestions, it is converted into artificial tia- 

It is totally soluble in«l<iah«l, fronattd 
water separates the wboleof it,exce|Kthc 
benzoic acid, 

ToKBAc. A white alloy of copper with 
arsenic, commnnly briltlei though if t)i« 
(quantity of arsenic be small, it is both duc- 
tile and malleable In a certain degree. U 
is sometimes called white copper. 

'ToTAK. According to Profcasor Jfl)^ | 
son, this mineral specie* contaiM tbRt | 
sub-apccies, common topu, •chortle, Bd 
phywiite. 

CumMsn l^as. Cntour wine-yellow, h 
granular concretions, diMeminalcd sod 
cr^'Btalliieil. Its primitive form is an oV 
lique prism of 134° 22'. The foUowiai 
are scrnitdary forms. An obliqae fiMr 
■ided prism, acuminated by four pbaei, 
the same, with the acute latersl edges be- 
velled! the same, with ■ double acuniH- 
tion, and seieral oiher modificatioo*, fir i 
which coniuh Jameaon'i Min. voL i. p. IS. 1 
The lateral pianci are longitudinallyWresk- 
cd. Splcnknt ani! citreoui. Cleftvage pff- 
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ii iwined topiz-rock. Topii occurs in tragacantlM^ Lin. wliich grows wild in the 

drusy oiTities in fcninite. It hat been also wanner cli mates, and endares the cold of 

discovered in nests, in transition clay-slate; our own, but does not here yielil any eum. 

and it is found in rolled pieces in alluvial This commodity is broufi^t chieBy m>m 

•oiL It occurs in larre cr^ stals, and rolled Turkey, in irregular lumps, or long Tcrmi- 

roasses, in an alluviid soil, in the granite cular pieces bent into a variety of shapes; 

and gneiss districts of Mar and Cairngorm, the best sort is white, semi-transparent* 

in the upper parts of Aberdeenshire; and dry, yet somewhat soft to the touch. 

in veins, along with tin-stone, in clay-slate Gum-tragacanth differs from all the other 

at St. Anne's, Cornwall. On the continent, known gums, in giving a thick consistence 

it appears most abundantly in topaz-rock to a much larger quantity of water; and in 

9X ftehneckenstein.^N/aniMsn.* being much more difficultly soluble, or ra- 

* ToPAZOLiTS. A variety of precious ther dissolving only imperfectly. Put into 
garnet, found at Mussa in Piedmont.* water, it slowly imbibes a great quantity of 

^ ToMToiss-sHSLL. It approschcs to the liquid, swells into a large volume, and 

nail or coagulated albumen in its composi- forms a soft but not fluid mucilage; if more 

tion. 5CX) parts, after incineration, leave water be added, a fluid solution may be 

three of earthy matter, consisting of phos- obtained by agitation: but the liquor looks 

phate of lime, and soda, with a little iron.* turbid and wheyisli, and on standing, the 

* TovcRSTONB. Lydian stone, a vari- mucilage subsides, the limpid water on the 
cty of /iniy-s/ofe.* surface retaining little of the gum. Nor 

* TouBMALiNB- Rhomboidal tourma- does the admixture of the preceding more 
line is divided into two sub-species, tckorl soluble gums promote its union with the 
and tvurmaline, water, or render its dissolution more dura- 

TourwMHne. Colours green and brown, ble: when gnm-tragacanth, and gum-arabic 

In prismatic concretions, rolled pieces, but are dissolved together in water, the traga- 

g^nerally crystallised. Primitive form, a canth seems to separate from the mixture 

rhomboid of \^^* 26^. It occurs in an more speedily than when dissolred by it- 

e<juiangular three-sided prism, flatly acu- xlf. 

mmated on the extremities with three Tragacanth is usually preferred to the 

E lanes. The lateral ed^es are frequently other gums for making up troches, and 

evelled, and thus a nme-sided prism is other like purposes, and is supposed like- 

Ibrmed: when the edges of the bevelment ^*k to be the most effectual at a medi- 

Are truncated, a twelve-sided prism is cine; but on account of its imperfect solu- 

formed; and when the bevelling planes in- bility, is unfit for liquid forms. It is com- 

creaae so much, that the original faces of monly given in powder with the addition 

the prism disappear, an e<|uiangular six- of otiier materials of similar intention; thus 

aided prism is formed. .Sometimes the to one part of gum-tragacanth, are added 

prism IS nearly awanting, when a double one of gum-arabic, one of starch, and six 

three-sided pyramid is formed. The late- uf sugar. Sec ('erasin. 

ral planes are generally cylindrical convex, * Trap Formatio.<«s in geology, 

and deeply longitudinally streaked. Crys- Primitive trap. The name trap is de- 

tals imbedded. Splendent, vitreous. ('le»v- rived from the Swedish word irappa, a 

age threefold. Fracture conrlioidal Opaque stair. Werner understands by trap, rocks 

totranspari'nt. Refracts double. When view, principally characterized by the presence 

ed perpendicular to the axis of the crysiiil, of hornblende, and black iron clay, ilence 

it is more or less transparent; but in the all rocks occurring in the primitive class, 

direction of the axis, even when tlie length having hornblende as a characteristic, or 

of the prism is less than the thickness, it predominating ingredient, belong to the 

is opaque. As hawl as quartx. Easily primitive trap formation. The following ta- 

frangible. Sp. gr. 3.0 to 3.2. By friction ble from Professor Jameson exhibits the 

it yields vitreous electricity; by heating, rocks of this formation, 

vitreous at one en<l, and reninous at the 1- Common hornblende rock. 

other. The brown and hyacinth-rcd vari- a. Granular hornhlciule rock. 

eties, have these pro|>ertie!i in the greatest *. Hornblende slate. 

degree. l*hc ancients called it fyncurium. 0. Hornblende mixed with feldspar. 

Before the blow-pipe, it niclts into a gra\- o. Greenstone. 

ish-white vesicular enamel. Its coiwtitu- .*. C'omroon greenstone. 

enu are, silica 42, alumina 40, soda 10, ox- /8. Porpliyritic f^rcenstone. 

ide of manganese with a little iron 7, loss >. Greenstone p<>q)liyr). 

1.^-Kaii9iidini. It occurs in gneiss, mica. /. Green ])orph)Ty. 

elate, talcalate, he. The red occurs in Si- k. Greenstone klate. 

bene. Ava» and Ceylon.— Joimmii.* 3. Hornblende mixed with mica. 

TaaoacAiiTa (Gvm). This substance, l^-wmntn trap. It contains greenstone 

which it vulgarly called gum-dragon, ex- and amygdaloid. 

tides from a prickly bush, the oMtragalu* The nrvett Jloetxtrap contains several 
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tvcki trhieli are peculiar to il, and otbers 
that occur in nther ttocti formitiani. The 
peculiir or cbarscUriiitic rocki tic, haialt, 
woefcs, grag^ltna, perphyrg^tate, and trap- 
tuft Tbete, and iImi greenitane, are often 
oiled whinitmw bjr minerilo(;iiit9.* 

" TnAP-Turr. Il ii composed of massei 
of batah, Mn}'|[daloid, Iiomblendc rock., 
sand-stone, and vvcn pirco nf wood (us in 
the! iland of Canna) cemented toother by 
a rather loose upongy clayey basis, which 
lias been Ibrmed from dtcumponctl buaalt 
or wacke rock. I'he maiiea vury mncli 
in aite, from that of a pea, to soreral hun- 
dred veighl. It occurs in bcila, which ai-e 
from a few inches to acveral fathoms thick. 
A considerahiB portion uf Arthiir's-acMt, 
near Edinlmrg'h, la composed of llii<i rock: 
there it r«st* on inclined stratn, which be- 
long to the oldest coal formation. It oc- 
ciin also in Mull, and many other places 
in Scotland.* 

* Tbbmolite. This sub-species of 
straight-edged augitc ii diviited inin three 
kindii the aibestuua, common, and g-tu^sy. 

1. AihetMit Iremolitt. Colour frrBvisli- 
nhite. Ma«siTe,and in fibrous cunci'i'tiims. 
Shining, pearly. Frajrmciits aplintery. 
Translucent on the ed),'rs. Kuthcr eiitily 
frangible. Soft. Rallicr aectilc. When 
struck gently, or rubbed in tlie dark, it 
emits a pale reddish light! when poiinilcd 
and thrown on coals, a greenish light. Bc- 
for« the blow.pipc, it melts into a wliitc 
•paque mass. It occurs most fi'c<]ii(-ntly 
in granular foliated llmeslonp, or in dolo- 
mite. It is found in the furnipr in Glenlilt 
and Glenelg; in the hitter, in Aberdeenshire 
and Tcnlmkill; and in biaalt in the Castle- 
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■ TairnANB. See Sfoddmbse.' 
* 1'bipoi.i. Colour ycllawiah-^r. 
Massive. Fracture fine or coarse earllir. 
Opaque. Soft. Kather easily fnnpblc. 
Mea);re. Does not adhere to the tongiK. 
Sp. gi'. J.2. Infusible. Its conatituenuare, 
silica, 81, alumina 1.5, oxide of iron 0, bbI- 
phuric acid J.4S, water *.S5.—Biielu:i. (k 

\f}.—i'lutUpi. ' It occurs in bi-ds in ccu.|. 
fields, with seconiUry limestone, ami ub- 
dcr basalt. It is found at BakewcU. in 
Derbyshire, where it is called rmtirtiiimt. 
Il is used for pidishing stonei, inet«ls,aaii 
glasses. The Iri^ of Corfu ia reckoatd 
the most valuable.* 

* Tkoxa. The name given in Africslo 
the nalire carbonate of soda, found (t^u- 

TiBE or Satitv. a tube open tl 
both ends, inserted into a receiver, the up- 
per end communicating with the eltereil 
air, and the lower being immersed in »i. 
ter. Its intention ia to prevent injury freia 
ton sudden condensation or rareJknkii 
taking place during an opermtion. For, if 
a vacuum be produced wilhin the vesKli, 
the eilemal air will enter througk the 
tube: and if air be generated, the wattt 
will yield to the pressure, being forced <i? 
the tube. Thus, too, the height of ibt 
Water in the lube indicates tlie degree of 
pressure from the confim^d gas or gasr>. 
See PI. VII. fig. 3. A It is tm» innre Tk- 
qiicntlv used in a curved fbrm, it. fig. I.^ 
--' '■ ily called a Welter*a tuHr. 
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Mtratr ni ammonia. From wolfram it may a triple salt, compoied of nitric acid, am* 

be obtained by the tame proceta, aflcr the monia, and oxide of tnngaten; from whicli 

iron and manj^aneie have been disaoWed the oxide may be obtained in a yellow pow- 

by muriatic acid. der by boiling with a pure concentrated 

The Spaniih chemists reduced the oxide acid. In this state it contains about 30 per 
of tungsten to the metallic state, by ex- cent of oxygen; part of which may be ex- 
posing it moistened with oil, in a crucible pelled by a red heat, when it maaumea • 
line<i with charcoal, to an intense heat, g^een colour. 

Aflcr two hours, a piece of metal weighing Tungsten is insoluble in the acidi; and 

4U grains, but slightly agglutinated, was its oxide is nearly the same. It appears to 

found at tlic bottom of the crucible. Some be capable of uniting with most other me- 

liuvc attempted its reduction in Tain; but tals, but not with sulphur. Guyton found, 

(iuyton, Ruprecht, and Messrs. Aikin and that the oxide gives great permanence to 

Allen, have been more biiccossful. The vegetable co\o\m^~^Sckeeie*9 Ettayt.-'^ 

latter gentlemen produced it from the am- Brongniart^t Min, Mch. jQunij-'^PkU, 

moniurct. From 240 grains of this sub- Mag. "-Murray* 9 Chendnry. 

stance, in acicular crystals, exposed for Tumcstxn or Rastmas, or Faksb 

two hours to a powerful wind furnace, in Tungstxv. See Cerium. 

a crucible lined with charcoal, they obtain- * Turpbtm Mineral. Yellow aub- 

ed u alight ly cohering mass of roundish deutosulphate of mercury.* 

grains about the size of a pin*s head, with Tuhicsole. Ileliotropium. See Ak- 

a very brilliant metallic lustre, and weigh- chil. 

ing in the whole 161 grains. Turret Stone. Cos Turcica. See 

Tungsten is said to be of a grayish-white Whetil ate. 
or i ron colour, wit h considerable brilliancy, T u r m r. r i c ( terra merita), curcuma hngm^ 

very hard, and brittle. Its specific gravity is a root brought to us from the £a8t In- 

iK)n <rKlhuyarts found to be 17.6; Messrs. dies. Hertliollet had an opportunity of ex- 

Aikin and Allen, above 17.*2J. amining some turmeric that came from To- 

* There arc two oxides of tungstenum, bago, which was superior to that which is 

the brown, and the yellow or tungstic acid, met with in commerce, botli in the size of 

The brown oxide is formed by transmit- the roota and the abundance of the colour- 
ting hydrogen gas over tungstic acid, in an ing particles. This substance is very rich 
ignited ghiss tube. It has a flea-brown co- in colour, and there is no other which gives 
lour, and when heated in the air, it takes a yellow colour of such brightness; but it 
lire and bums like tinder, passing into itinj*. possesses no durability, nor can mordants 
Uc aeidt which see. give it a sufficient degree. Common salt 

The brown oxide consists of and sal ammoniac, are those which fix the 

Tungstenum, 100 colour best, but they render it deeper and 

Oxygen, 16.6— JSerre/. make it incline to brown: some recommend 

Hence, if we regard it as composed of 2 a small quantity of muriatic acid. The 

primes oxygen 4- 1 metal, its composition root must be reduced to powder to be fit 

H ill be for use. It is sometimes employed to give 

Tungstenum, 12.05 100. the yellows made with weld a gold cast^ 

Oxygen, 2.00 16.6 and to give an omnge tinge \q scarlet; but 

Hence the acid prime ought probably to the shade the turmeric imparts, soon dis- 

be, I2.0i -I- 3. = 15.05 or 15; and that of appears in the air. 
the metal 12. Mr. Ciuchlichc gives two processes for 

Hut from Berzelius*s experiments, tungs- fixing the colour of turmeric on silk. The 

tate of lime seems to consist of first consists in aluming in the cold for 

Tungiitic acid, 100. 1-1.72 twelve hours, a pound of silk in a solution 

Lime, 24.12 S.ii of two ounces of alum, and dyeing it hot, 

Tlie difference indeed is not great. but witliout boiling, in a bath composed of 

Sir II. Davy fiiund that tungstenum burns two ounces of turmeric and a quart (mea- 

vrith a deep red light, when heated in clilo- sure) of aceto-citric acid, mixed witli three 

rine, and forms an orange-coloured volatile quarts of water. The second process con- 

•ubstanre, which affords the yellow oxide sists in extracting the colouring particlee 

of tungstenum, and muriatic acid, when from the turmeric by aceto.citric acid, in 

decomposed by water.* the way described for Brazil wood, and in 

Scheele supposed tlie white powder, ob- dyeing the silk, alumed as already mention- 

tained by digesting the ore In an acid, add- ed, in this liquor, either cold or only mode- 

ing ammonia to tlic residuum, and neutral- derately warm. The colour is rendered 

ismg it by nitric acid, to be pureaRcid of more durable by this than by the former 

tungsten. In fact it has a sour taste, red- process. The first parcel immersed ac- 

dens litmus, forms neutral crjrttRllixable quires a gold vellow; tbe colour of the se- 

sahs with RlkRlis, and is soluble in 90 parte cond and third parcels is lighter, but ef 

•of boiling water. It appean howcTCr te 1»e the laioe kind; Uiat of the fourth it n atrtw 



culour. Mr. Gucliliclie cmplnjs tlie lame 
proces* to cxtrncl fine ami durable colours 
irom fustic, broom, >nd French berries; he 
prepares the wool by a sli^t ftluming, ' 



_ 3 aeeto-cilric acici, for the 

traction of the colour; lie ilirecta that a 
very amall quantity or solution of tin 
ahould be put into the dye-bath. 

TuBriNTiKE ii a reainoiis juice ex- 
tracted from aev'cral trees, Sixti^cn ounces 
of Venice turpentine, being' disliUed with 
water, gelded fnur ounces and three 
drachma of fsacntial oili and the Bame 
quantity, distilled without water, yielded 
with the heal of a water-bath, iwo ounces 
only. When turpentine is distilled or boil- 
ed with water till it becomes solid, it ap- 
pears yellowish; when Ihe process is far- 
ther continued, it acquires a reddish -brown 
colour. On distilling sixteen ounces in a 
retort with an open lire, increased by de- 
crees, Neumann obtained, first, four ounces 
of a limpid colourlcai oil; then two ounces 
and a drachm of a dark brownisii-red em- 
pjreumatic oil, of the consistence of a bal- 
sam, and commonly distinguished by that 

The essential oll.commonly called spirit 
of turpentine, cannot without singular diffi- 
culty be dissolved in alcnhol, thou^ ter- 
pentine itself is easily soluhle in that spirit. 
One part of tlie oil may be dissolved in se- 
ven parts of alcohol; but on ataiiding a 
while, the frreatest nart of tlie oil aepa- 
ratea and falls tn the bottom. 

• Tuaduoia, MiHiaai., or Cai.aite. 
Coloui 
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in Penis, and the ncighlMuriiig c 
Malchite yields a green streak, but that of 
calaitc is white. Bane lar^umi is phocphatc 
of lime, coloured with oiidc of copper.* 

TuTiNAC. This name ia given in India 
to the metal zinc. It is sometimes applied 
tn denote a white metallic compoand, 
brou~lit from China, called also Ctrntt 
eiippti; the art of making' which is not 
known in Europe. It is very touf h, atroaK, 
malleable, may be easilv cast, hammered, 
and polisiicd; and the better kinds of it, 
when well manufactured, arc very white, 
and not more disposed to tarnish than sil. 
ver is. I'iirec ingredients of this compoand 
may be discovered by analysis; namely, 
copper, zinc, and iron. 

Some of the Chinese white copper is aaii 
to be merely copper and arsenic. 

Trri Metal. The basis of tj'pe mrtil 
for printers is lead, and the principal acti- 
cle used in communicating hardness is an- 
timony, to wliich copper and hrsaa In vari- 
ous proportions are added. The propertie* 
of a good type metal are, that it should 
run freely into the mould, and possess 
hardness witliout being eiceiai rely brittle. 
I'hc smaller letters are made of a harder 
composition than those of ■ larger siie. R 
docs not appear thst our type-founderm >n 
in pnuession of a good composition for thii 
purpose. The principal defect of their 
composition appears to be, that the menU 
do not uniformly unite. In a piece of cast- 
ing performed at one of our principal fbaa- 
derics, the thickness of which waa two 
inchea, I found one aide liard and brittle 
when scraped, and the other aide, consist- 
ing of nearly half the piece, wat soft like 
' ■ — ■ ■ ' .ft to hipj w 
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ropy: nor did it tnswer as a paste. In this tome time, which will precipitate the lira* 

respect ulmin differs essentially from gum. nium and retain the copper. The precipi- 

3. It was completely insoluble both in al- tate, well waslied with ammonia, is to be 
roliol and ether. When alcohol was poured dissolved in nitric acid, and crystallized, 
into the aqueous solution, the fn^*atcr part The green cr^'&tals, drie<l on blotting pa- 
of the ulmin precipitated in light brown per, are to be dissolved in water, and re- 
flakes. The remainder was obtained by crystallized, so as to get rid of the lime, 
evaporation, and was not sensibly soluble Lastly, tlie nitrate, licing exposed to a red 
in alcohol. I'he alcohol by this treatment heat, will be converted into the yellow ox- 
acquired a sharpish taste. idc of uranium. 

4. When a few drops of nitric acid were it is very difficult of reduction. Fifty 
added to the aqueous solution, it became grains, after being ignited, were formed 
gelatinous, lost its blackish-brown colour, into a ball with wax, and exposed in a well 
and a light brown substance precipitated, closed charcoal crucible, to the mostvehe- 
Tlie whole solution wms slowly evaporated mcnt heat of a porcelain furnace, the inten- 
to dryness, and the reddish-brown pow- sity of which gave 170* on Wedgwood's 
der, which remained, was treated with al- pyrometer. Thus a metallic button was ob- 
cohol. The alcohol assumed a golden-vel- taincd, weighing 28 grains, of a dark gray 
low colour; and when evaporated, len a colour, hard, firmly cohering, fine grained, 
light-brown, bitter, and sharp resinous sub- of very minute pores, and extemallv glit- 
stance. tering. On filing it, or rubbing it with ano- 

5. Oxymuriatic acid produce<l precisely ther hanl body, the metallic lustre has an 
the same effects as nitric. Thus it appears iron-gray colour; but in less perfect assays 
that ulmin, by the addition of a little oxy- it verges to a brown. Its specific gravity 
gen, is converted into a resinous substance, was 8.1. flUcholz, however, obtained it as 
In this new state it is insoluble in water, high as 9.0 

This property is very singular. Hitherto * There is probably but two oxides of 
the volatile oils were the only substances uranium; the piotoxide, which is grayish- 
known to assume the form of rcitins. That black; and tiie peroxide, which is yellow, 
a substance soluble in water shouhl assume Wht n uranitnn is heated to redness in 
the resinous form with such facility, is very an open vessel, it glows like a live coal, 
remarkable. and passes into the protoxide, which, from 

6. Ulmin, when burnt, emitted little the cxiK-riments of .Shoiibert, consists of 
smoke or flame, and lefl a spongy but firm Uranium, 100 15.7 
charcoal, which, when burnt in the open Uxygen, 6.373 1.0 

air, left only a little carbonate of potash The precipitute thrown down by potash 

behind. from the nitrate solution is called the t^f- 

Such are the properties of this curious low oritle. It consists of 

substance, as far as they have been exa- Uranium, 100 31.4 = 2 primes 

mined by Klaproth. <^-^ygcn, 9.359 J.O ^ 3 • 

Ultbamarink. See Axurb-stoke. The oxide is .soluble in dilute sulphuric 

* Umber. See Orks or Irom.* acid gently heated, and affords Icmon-co- 

UaANGLiMMER. Au Ore of uranium, loured prismatic crystals. Its solution in 

formerly called green mica^ ami by Werner muriatic acid, in wiiich it is but imperfect- 

chalfliie. See the following article. ly soluble, affonU yellowish -green rhom- 

Uhanitb, or Uramium. A new metal- boidal tablets. I'hohphoric acid dissolves 

lie substance, discovered by the celebrated it, but after .some time the phosphate falls 

Klaproth in the mineral called Pechb(ende. down in a flocculent form, and of a pale 

In this it is in the state of sulphuret. But yellow colour. 

it likewise occurs as an oxide in the gfreen It combines with vitrifiabic substances, 

mica, or uranglinimcr, and in the uran- and gives them u brown or green colour, 

ochre. On porcelain, with the usual flux, it pro- 

By treating the ores of the metal with duces an orange. 
the nitric or nitro-niuriatic acid, the oxide Uranochre. An ore of uranium, con- 
will be disNolved; and may be precipitated taining this metal in the oxidized state. 
by the addition of a caustic alkali. It is in- See the preceding article, 
soluble in water, and of a yellow colour; * Uraies. Compounds of uric or Hthic 
but a strong lieat renders it of a brownish- acid, with the salifiable bases. See Acid 
gray. (I.ithic).^ 

To obtain it pure, the ore should be * Urea. The best process for preparing 

treateil with nitric acid, the solution cva- urea is to evaporate urine to the contis- 

porated to dryness, and the residuum tence of sirup, taking care to regulate the 

heated, so at to render any iron it may heat towanls the end of the evaporation; 

contain insoluble. This being treated with to add very gradually to the simp ita vo- 

distilled water, ammonia is to be poured lume of nitric acid (J4" Baum^) of 1.20i 

into the solutioni and digested uitU it for to stir the mixture, and immerse it in m 
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of tlw Bcidulous nitrite of urea which pre- 
ciniliM; ta wiih Uick ciyitmli with ice- 
c^ vftter, to drain ihem, *nd preu them 
between folds of blotiJng pt\ter. When we 
have thjB teparued tlie Klhering hetero- 
geiwoui Tnttten, ve redliiolve the cryitali 
in WBter,uiduldtothem a sufficient quan- 
tity of cubanate of potaili, to neutralize 
the nitric acid. We must then cTiporate 
the new liquor, at a (gentle heat, almost to 
dryneasi and treat the residuum with Tery 
pure alcohol, wliichdiBsolies only the urea. 
On coocentnlini; tlie alcoholic solution, the 
urea crystal 11 zc a. 

The precedinj;; is M. Thenard's proee*), 
which Or. Pmut has improved. He aepa- 
ratea the nitrate of potasli by cryitilliza- 
linn, makes the liquid urea into a piste 
with animal charcual, dij^tsts this with 
cold water, filtrn, concentrates, then dis- 
solves Itie new colourless urea in alcohol, 
and lastly cryalsUizcs. The process pre- 
scribed by Ur. Thoinion, in the Sth edition 
of his System, does not answef. ' 

Urea crystallizes in four-sided prisms, 
which an transparent and colourless, with 
a slight pearly lustre. It has a peculiar, 
but not urinous odouri it does not afiect 
litmus or turmeric papcrst it undergoes no 
change from the atmosphere, except a 
alight deliquescence in very damp wea- 
ther. In a strong heat it melts, and is 
partly decomposed and partly sublimed 
without chsn|^. The sp. gr. of the crys- 
tal* i* about 1.35. It is vei; soluble in 
water. Alcohol, at the temperature of the 
atmotphcre, dissolves about 90 pei 
sd'l «hen briilirig'. consiHrralily mot 
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very clear water loaded with ammoiiia. By 
adding more water, as the liquor bcoUM 
inspissated, Pourcroy and Vauquelin ob- 
tained nearly iwo-thirds of the weight «f 
the urea in carbonate of ammonia, and the 
rcaiituum was not then exhauated of it 
The latter portions, however, were non 
and more coloured. 

Tliis decomposition of an animal mA- 
stance at the low heat of boiling water it 
very remarkable, particularly with respect 
to the carbonic acid. Indeed it apptan 
that a very slight change of eijuilibrium b 
sufficient to cause its constituent principbs 
to pass into the state of ammonia, and car^ 
bonic, pruuie, and acetous acida. 

* L'rra has been recently analyxed hj Or. 
Prout, and M. Berard. I'be following SN 
its constituents: — 

J'er<mt.Perrt 

Hydrogen, 10.110 6.66 

Carbon, 19.40 19.99 

Oiygen, 26.40 36.66 
Azule, 4.1.40 46.66 



2= IS 
1= M 



l = I7i 

100.00 100.00 3TJ 

See SvGAa for some temaifca on the re- 
lation between it and urea. Uric, or lilhie 
acid, is a aubitance quite distinct fnm ota 
in its composition. This fact, accanUng (• 
Dr. Prout, explains, why an exceas ofuica 
generally accompanies tlie phoa|dM>ric dia- 
tlieiis, and not the lilhic. He has smnl 
times seen urea as abundant in the urine ef 
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morenr leMof the fluid, which wonlilelse ea«e nre conticlcmble, and of importance 

have passrd off by urine; so that the pro- to be known. It is of a ri>d colour, small 

fusion of the former is attended with a di- in quantity, and peculiarly acrid, in inflam- 

minution of the latter. matory diseatu'S; but dc]>08ito8 no sediment 

From the alkaline smell of urine kept for on standing. (Corrosive muriate of mercury 

a certain time, and other circumstances, it throws down from it a copious precipitate, 

was formerly supposed to l>e an alkaline Toward the termination of such diseases, 

fluid; but by its reddcnin); papi-r stained it becomes more abundant, and deposites a 

blue with litmus or the juice of radishes, copious pink-coloured sediment, consistin|p 

it appears to contain an excess of acid. of rosacic acid, with a little phosphate of 

The numerous rosi-arclies made concern- lime and uric acid. 
inf? urine have ffiven the followin(|^ as its In jaundice it contains a deep yellow co- 

comp«mrnt parts: 1, water; ^, urea; X phos- louring: matter, capable of stainin|i^ linen, 

phoric arid; 4, 5, rt, T, phosphates of lime. Muriatic acid renders it preen, and this in- 

niaf^esiii, soda, aiiil ammonia; S, 9, 10, 11, dicates the presence of bile. Sometimes, 

lithic, roiarie, benzoic, and carbonic acids; too, according to Fourcmy and Vauquelin, 

IJ, carbonate of lintr; l.J, 14, muriates of it contains a substance analoeous to the 

Roda and ammonia; 15, ^relatin; 16, albu- yellow acid, which thoy formed by the ac- 

men; ITf resin; 18, sulphur. tion of nitric acid on muscular Hbre. 

Muriate of potash uiuy sometimes be de- In hysterical aflection-, it is copious, 

tecled in urine, by cautiously droppin)^ into limpid, and colourUss, containinf^ much 

it some tartaric acid; as may sulphate of salt, but scarcely any un-a or gelatin. 
■<Hla, or of lime, by a sohition of muriate of In drt»psy tin- urine is generally loaded 

barytes, which will thn)W down sulphate of with albumen, so as to become milky, or 

barytcs together with its pliosphatc; and even coagulate by heat, or on the addition 

these may be scparatt-d by a .sufficient quan- of acids. In dropsy from <liseased liver, 

tity of muriatic acid, wliicli will take up the however, no albumen is present; but the 

UiUT. urine \h scanty, high-coloured, and depo- 

I'rine soim undergoes spontaneous chan- sites the pink-<.*oloured sediment, 
ges, which are more or less sjieedy and In dyspepsy, or indigestion, the urine 

extensive, according to its state, as well as abounds in gelatin, and putrefies rapidly, 
the temperature of the air. Its smell, when In rickets, the urine contains a great 

fresh made, and healthy, is somewhat fra- deal of a calcareous salt, which haa been 

icrant; but this presently goes ofl', and is supposed t<» be phosphate of lime, but ac- 

succeeiled by a peculiar odour termed uri- cording to llonhomme it is the oxalate. 
nous. As it* begins to be decomposed, its Some instances arc mentir>nr<l, in which 

•mell is not very unlike that of sour milk; females have voided urine of a milky ap- 

but this soon changes to a fetid, alkaline pearance, and containing a certain portion 

odfHir. It must be observed, however, that of the caseous part of mi'k. 
turpentine, asparagus, and many other ve- Hut among the most remarkable alten- 

l^tmble substances, taken as medicine, or tions of urine is that in the diabetes, when 

use«l MM food, have a very powerful cflcct the urine is sometimes so loaded with su- 

on the smell of the urine. Its tendency to gar, as to Ik; capable of beiuK fermented 

putrefaction depends almost wholly on the into a vinous liquor. Upwards of l-13th 

quantity of gelatin and albumen it contains; of its weight of sugar was extracted from 

in many cases, where these are abundant, some diabetic urine by Cruik>hank, which 

it comes on verj- <|uickly imleed. was at the rate of twunty-nine ounces troy 

* .\ccording to licrzeiius, heahhy human a^lay fn)m one patient. In (his disease, 

urine is composed «»f, water 93.», urea.»0.10, however, tlie urine, though alwavs in very 




riate of ammonia i.3U| tree accuc acio, wiin roiircroy, i^auqueiin, ana noueiie, jun. 
iMtate of ammonia, animal matter soluble appears to difU-r from that of man in want- 
in alcohol, urea adhering to tlie preceding, ing the phosphoric and lithie acids, and 
ftltogfther 17. 14, earthy phosphates with a containing the benzoic. That of the horse, 
trare of fluatc of lime 1.0, uric acid 1, according to the former two, consists of 
mucus of the bladder 0.3 J, silica O.U.'}, in benzoati- of smla .()J4, carbonate of lime 
lOtHi.U. The phosphate of ammonia and .Oil, carbfrnstc of soda .009, uuiriatc of 
ioda, obtained from urine, by removing 1)y potash .(iO'.>. urea .007, water and mucilage 
alcohol the urea fnim its crvatallized salts, .\)'Ui. Ciiesc, howewr, obser^-es, that the 
(, was called futthfe mU of vrinet or mictscm- proportion of benzoate of soda Yeriea 
mie aalti and was much employed in expe- greatly, so that sometimes scarcely any 
riments with the blowpipe.* can be found. Notwithstanding the asier- 
The ehMtts produced in urine by dii- tioni of theae chemiats, tliat the urine of 
Vol. II. 41 



* *VTAPOUR. The ff^neral principles of oil of turpentine 

T the formation of vapour have been with it. Shoulci 

explained under the article Calobic, cool, happen tu 1 

doNfe* •/ atate. Some obaervationa have attenuated with 

been added under EvAFoaATioir and This varnish has 

Gas. lour, because th< 

Fig^. 15. piste XIV. represents one form burned in this o 

of the apparatus, which I employed for de- quired of a bri^ 

termining the elastic force of vapours at must be dissolve 

different temperatures. L, 1, are the initial varnish, in Papir 

levels of the mercurial columns in the two fire. 
leM of the syphon barometer. /, is the fine As an instance 

wire of platina, to which the quicksilver varnishes with e 

wit made a tangent, at every measurement, adduced the varr 

by pouring mercury into the open leg, till pentine. For mi 

its vertical pressure equipoised the elastic is dissolved in oi 

force of the vapour above /. The column gentle digesting 

add^ over L, measured directly that elas- sets. This is the 

tic force. Ste the Tables in the Appcn- dern transparenc 

dix/ blinds, fire-screen 

* VAmac. The French name for kelp. These are comn 

or incinerated sea-weed.* both sides, and 

VAanisH. I^cvamishcs or lacquers this varnish on th 

consist of difTcrciit resins in a state of so- ed to be transpan 

lution, of which the most common are calico, or Irish lir 

nuistich, samlarach, lac, benzoin, copal, poiie; but it reqi 

amber, and asphaltum. The menstrua are a solution of isinf* 

either expressed or essential oils, as also bid on. 
alcohol. For a lac-varnish of the first kind, CTopal may be c] 

the common painter's vamiHh is to be uni- turpentine, accord 

ted by gently boiling it with some more adcling it in powd 

mastich or colophony, and then diluted vioiisly melted, an 

^ain with a little more oil of turpentine, is fused. Oil of 1 

llie Utter addition promotes both the glos- ailded, to dilute it 

sy appearance and drying of the varnish. pal in powder m 

€H^ this sort is the amber-vamiih. To necked matrass wi 
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thirty-two parts of reriificd oil of turpen- mediately with the 0010111*1, but lac or lac- 
tine. ^ Previously to its beiiij; used, Ikiw. (jtier-Tarni^hes are laid 011 by themselvei 
ever, it must be passed throuj^h a lin«-n upon a b«irni»hfd coloured {ground; when 
doChf in order that Uie undissolved parts they are intended to he laid upon naked 
may be ]ef\ behind. wnod, a j^round should be fn-st given them 
The third surt uf luc-vamishcs consists of stron^^ bizt'i either alone or with some 
ill the spirit-varnish. The inoMi solid re- earthy colour, mixed up with it by luvi^a- 
sins yield the most durable varnishes; but tion. The f^old lacquer is simply rubl>ed 
t Tarnish must never be eipecti-d to l>e over bra«.H, tin, or sihcr, to pvc them a 
harder than the resin naturally is of which gi>ld colour. 

it is made. Hence, it is the hei{>fht of ah- Hefore a rrsin is dissolved in a fixed oil« 

surdity to suppose, that there are any in- it is necesbury to render the oil diyin^. 

combustible vamisheM, since there is no For this purpose the oil is boiled with me- 

such thinnf as an incomhustihle resin. Hut tallic oxides, in whicii operation tlic muci- 

the most solid resins by themselves pro- ht^e of the oil combiiics with the metal^ 

duce brittle varni<»hes; therefore, some- wjiilc the oil itself unites with the oxyg;en 

tbin^of a softer suhntance must always he of the oxide. To ;iccclerate the drvinjf of 

ttiizcd with them, whereby this briiileness this varniiih; it is necessary to add' oil of 

u diminished. For this purpose );um-eiemi, turpentine. 

turpentine, or bul.>am of copaiv'a are fm- The essential varnishes consist of a fO« 

ployed in proper pruiM>rtions. For the so- luiion of resin in oil of turpentine. The 

lution of these bodies the stron>^st hico- vaniish hc-iu^ applied, the essential oil flics 

hoi ou^ht to Ih; used, which muy vi-ry off, and leaver, the resin. This is used only 

properly indeed he distilled o\er alkali, for puintin^<i. 

but must not have stood ufion nlkaii. Tue Wlu n resins are dissolved in alcohol. 

Utmost simplicity in eonij>oNition with re- the varnisih dries very speedily, and is sub- 

•pcct to the number of the in^^pcdients j et to craek; but this faidt is corrected by 

in a formula ;s the result of the greatest adding a small (jtriotity of turpentine to 

skill in tlie art; hence it is no wonder, that the mixture, which renders it brighter. 

the greatest part of the formulas and re- and Ivan brittle when dry. 

cipes that we meet with, are composed The coloured resins or giims, such as 

ViChout any principle at ail. (;uniho;*e, dragon's blood, &c. are used to 

In conformity to ihe>c rules, a fine co- enjour varnislies. 
lourless varnish m.iy bo obtained, by d.s. To ^ivc Itisitre to the varni.sh aAcr it is 
so Wing eij^ht ounces of j^um-sand.irach and l:(id on, it is rubbed with pounded pumice- 
two ounces of Venire turpentine in thiriy- stone and water; which bcinp^ drieil with a 
two ounces of alenjiol by a g-'.-ntle he:it. cloth, the work is afterward rubbed with 
Five ounces of shclMac and one of tur- an oiled rag and tripoli. The surface is 
pentinep dissolved in thirty-two ounces of last of all cleaned with soft linen cloths* 
alcohol by a very gentle heat, f^'iyc a Inrder cleared of all greasincss with powder of 
Tarnish, but of a rediliNh cast. To the^e starch, and rubbed brij^ht with the palm 
tbe solution uf copal is undoubtedly pre- of the hand. 

foable in many respects. This is ellected VF.ceTABi.K Ki.mgdom. In the minc- 
bj triturating an ounce (»f powiler of gum- ral kingdom, little of chemical operation 
copal, which has been well dxlcil by ager.- takes place, wherein the ]>eculiar locality 
tie beat, with a drachm of camphr)r, and, or disposition of the principles which act 
while these arc mixing togetltcr, adding upon each other, appears to h.'ivc any con- 
by degrees four ounces of the strongest siderabic crflect. The piiiiciplcs, for the 
alcohol, without any digestion. niost part simple, act iqion eaeh other by 
Between this and the- ^old-varnish rhore virtue of their respective attractions: if 
isonly this difference, tiiatsomesubstanc.es heat be devehtpcd, it is for the most part 
that communicate a yellow tinge arc to be speedily eomi«uMed awia; if L-la>tic pro- 
ftJdcd to the latter. The most Huciintde- duels be extiiCuted, tiuy in general make 
icription of two sorts of it, one of wliich their esca|M.'; — in a word, we Neliloin ptr- 
vas prrparc<l with oil, and the other with ceive in tiie operations in tlie riunerul king- 
ilcohol, is to be found in .\lcxius I' demon, dom. an\ amngement, winch at :>ll ivseni- 
tanus ille i Secreti, Liicc:t, of whirh lii. fimt bles the artificial dispoMtiuiis of the chc- 
edition was published m ;lie yeur 1 iM". I>ut niisi. 

it is better prepared, and more li .r;»hle, Hut in the anim:il and vegetilMe king- 

wfaen made aflcr the following pj-iinp- doms it i» tur olhcjwibe. In ihc hi!-nicr of 

tion:— Take two ounces of »tieil-l:i>.*, uf th» *<-, bodu. are rej^iil.'.jU (ha'<;;«d hy 

amatto and turmeiic of i^'^h oi-.- •<iiiii-e, n<eciiunieal divi^iim, l'\ tii^.e^tion, and the 

and thirty grains of fino dr.ig'>i>'s-l>i(ii.(i, ap!>lic;iiion ol pei uhur .<«i.l\eMts, in a tem- 

■iid make an extract with twenty ouncva pcrature exceeding that of the atmospberep 

of alcohol in a gentle heat. and the whf)le of the efl'ccts are assisted, 

Oil-Yftmishes are commonly mixed im- modified, and kept up by an ■ppar.itus io- 
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the hone cx>nUini no phosphoric acid, Gio- eonUin tome free >1ka1i, u they ta 

belt ftffirnif thit phoiphorui may be made of violet* jfrecn. In the urine 'of 

from it fuwln, Fotircrof anil VaiiqiicEin fbi 

lliat of the cow, accord1n|f to Knuelle, aciil. 
contain! carbonate, sulphate, and muriate Urine ho bren employed (o> 

of potaih, beninic acid, and urea: that of pbonphoni*, vnbtilc alkali, and a 

the camel diRrred from it in afTiirdinf; no niic; it aitds to the produce of ni 

benxtnc acid: tliat of tlie rabbit, acconling and il in very uaeful in a putrid 

to Vatiquelin, contain* the carbiinatca of Kouring wiiullen*. 
lime, magnesia, and polaah, siilphalca of * (.'HinAaT Cai.cc 

potaih and lime, muriate of p<iliiiih, iirra, (UamABv).* 
gelatin, and sulphur. All thcae appear to 



•tale fer 
Calcili 



■ "WTAPOUR. The (^era! principlei of 
T the formation of vapour have been 
eipkained under the article CAi.oaic, 
ctotfH ^ ttatt. Some ohaerrationa have 
been added under EvaroaaTioH and 
Ga*. 

Fig. 13. plate XIV. represents one form 
of the apparatus, which I employed for de- 
termining the elaatic force of vapouri at 
different temperalurei. L, I, are the initial 
levels of the mercurial columns in the two 
lega oftlie syphon barometer. (, is the fire 
wire of platina, lo which tJie quicltiilver 
naa made a tangent, at every measurement, 
hy pourinx mercury into the open leg, till 
its Tcrtical preiiure eqnipoiicd Ihe ehiitic 
fbree of the vapour sbuve I. The column 
added over L, measured directly that elaa- 
C force. Bee the Tables in the Appcn* 



dii.* 



oil of turpentine ti to be p-adually niatd 
with it. Shnuld the varnish, when it ■ 
cool, happen to be yet too thick, il maf be 
attenuated with more oil of turpentiat. 
This vamiih ha* always a <tark-browa w- 
lour, because the amber is prerioaslj hsV 
burned in this operation: but if it be it- 
quired of a bright colour, amber powdtr 
must be dissolved in transparent p«inta'* 
varnish, in Papin's machine, by ■ gnll* 

As an initance of the eecond •ortef lae- 
Tarniihes Willi ethereal oils alone, ma^be 
adduced the varnish made «lth oil of tar- 
pentine. for making this, maaticb alcK 
]* dissolved in oil of turpentine bj a vet; 
gentle digesting best, ill close gUsa vn- 
sel*. Thlsisthe vsmiih used fivtheme- 
dem transparencies employed aa wiiiilaw 



e for kelp. 
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ihirty-two partA of rtnified oil of tiirpen- mediately with the colours, but lac or lac- 
tine. Hreviouily to it» beiii|; used, liuw- quer-vamiitbes are laid on by themselves 
ever, it mutt be passed throuf^li a linen upon a burnikhed coloured ((round; when 
cloth, in order tlut the undisitolved parts tliey are intended to be laid upon naked 
nay be lel^ behind. W(»od, a j^ruund should be first given them 

The third sort of lac-vamishcs consists of stronj; kiie, either alune or with some 
in the spirit-varnish. The most solid r«'- earthy colour, niixod up with it by levi}^ 
sins yield the most durable vamisheM; but tion. The gvild lacouer is simply nibbed 
a VArnish must never be expected to bo over bru«8, tin, or siKcr, tu give them a 
harder than the resin naturally is of which gold colour. 

it is made. Hence, it is the lieiglit of ab. llefftrc a resin is dissolved in a fixed oil« 
surdity to supposi-, that there are any in- it is necessary to remler the oil drying, 
combustible vamiahcii, since there is no For this purpose the oil is boiled with me- 
such thing as an inc«>nihustible resin. Hut tallic o\idt s, in which operation tlic muci* 
the roust solid resins by thrm»elves pro- iHgcofiiie oil combines with the metal^ 
duce brittle varnisthes; therefore, some- wliile the oil itself unites with the oxygen 
thing of a softer substance must always he (if the oxide. I'o accelerate the drying of 
mixed with them, whereby this hrittlenesii this VMiiiish; it is iR'ccssary to add oil of 
is diminished. For this purpose );umH:Iemi, turf>entino. 

turpentine, or baUam of ropaiva are em- The essential varnishes consist of a M« 
ployed in proper proportions. For the so- luiirm of resin in oil of turpentine. The 
lution of these b(Klies the strongest alco- varnish being applied, the essential oil flies 
hoi ought to be used, which niuy very off, and leaver the resin. This is used only 
pn)perly indeed be distilled over alkali, fur paintings. 

but must not have st(H>d upon nikali. Tlie When resins are dissolved in alcohol* 
utmost simplicity in composition with re- the varnish dries very speedily, and is sub* 
spect to the number of the ingredients jfct tu crack; but this fault is corrected by 
in a formula is the revult of the greatest adding a small quHDtity of turpentine to 
skill in the art; hence it is no wonder, that the nnxture, which renders it brighter« 
the greatest part of the formulas and re- and less brittle when dry. 
cipes that we meet with, arc composed The coloured resins or gums, such as 
Vithout any principle at all. gamboge, dragon's blood, &c. are used to 

In conformity to these rules, a fine co- colour varnislies. 
loiu'less varnish ni;iy be obtained, by d:s- To give lu»tre to the varnish after it ia 
solving eight ounces of gum -sand ur;ich and laid on, it is rubbed with pounded pumice* 
two ounces of Venire turpentine in thirty- sione and water; which being dried with a 
two ounces of alcohol by a gmtle bcut. cloth, the work is afterward rubbed with 
>*ive ounces of shell-lac and one of tur- an oiled rag and tripoli. The surface is 
|>entine, dissolved in thirty-two ounces of last of all cleaned witli soft linen cloths» 
alcohol by a very gentle heat, give a hirder cleared of all greasincss with powder of 
▼amish, but of a retldish cast. To these starch, and rubbed bright with tlie palm 
the solution of copal is undoubteilly pre- of the hand. 

ferable in many respects. This is elFected VEcaTasLB Kingdom. In the mine- 
by triturating an ounce of ])owder of gum- r&l kingdom, little of chemical operation 
copal, which has been well dried by a gen- takes place, wherein the peculiar locality 
tie heat, with a drachm of camphor, and, or disposition of the principles which act 
vhile these are mixing together, adding upon each other, appears to have any con- 
bv degrees four ounces of the strongest siderable effect. The principles, for the 
alcohol, witliout any digestion. most part simple, act upon each other by 

Between this and the ^old-vamish there virtue of their respective attractions; if 
is only this difference, that some substances heat be developed, it is for the most part 
that C(»mmunicate a yellow tinge are to be s])ccdily conducted away; if elastic pro- 
added to the latter. The most ancient de- ducts be extricated, tluy in general make 
scription of two sorts of it, one of which their escape; — in a word, we seldom pcr- 
was prepared with oil, and the other with ceive in the operations in the mineral king- 
alcohol, is to be found in Alexius P. -demon- dom, any arrangement, which at ull resem- 
tanus l)c i Secreti, Lucca, of which the first bles the artificial dis])0!>itions of the che- 
edition was publishe<l in the year 1 5.>r. Hut mist. 

it is better prepared, and more dur-iblc. Hut in the animal and vegetable king- 
when maiie after the following pn-tcrip- doms it is far otherwise. In the fonnerof 

tion: Take taro ounces of shell-lac, of ihise, bodies are regulirly thangrd by 

■rnstto and turmeric of each one ouner, niechanical division, b\ digc^ition, and the 
and thirty grains of fine drdg«Mi*s -blond, application of peeuliur solvents, in a tem- 
and m^ an extract with twenty ounces peratureeacccdmgthatoftheatniospbcret 
of alcohol in a gentle heat. and the whole of the effects arc assisted, 

Oil-ramishet are commonly mixed im* modified, and kept up by an appar^itus i^oe 
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ailmittinir Ihr air nf the itnuisphpre. 'I'hr- 
.-iibjccti of the vegutable kinplom |>i>s>r'-s 
undoiibteilly a Btnicturc Imi plabumte. 
They cxLibit much Ifss i>f those eiicrpics, 
vhicli Mf. iai<l to bv spunlanrniii. The 
furm of tlicir vvtwU ii niucli simpler, ami, 
as fur m wc cjin prrreivL', their action is 
obe■lit^^t to tUe chaii|^'s of thi.- atmosphere 
in quality anil nioiatiin-.the iiirohiuiical ac- 
tion uf wiiiili, tlie U'ni[itT:itiire of tilt wea- 
ther, and ihe inOueiii's of light. In ilirM.- 
nri^nizuil lieiiiK<>i the cliuinist diicovers 
principlcii uf a more compoiiiicled nutnrei 
than any nrhicli can he olituiitrd from lliu 
mineral klngd'im. Tln'svdntiiil previously 
cxiat 111 the earth, und nuist therufure be 
remits uf veip-tuble lir>'. 

Tli« rnoit <ib<i()UK iliflircncv between ve- 
^eiabien and aniinuU i», ibal Ote latter aru 
in gcnerul ra[iaMe of cmiveyinK tbem-'Vlvea 
ftoni pluc« li> [iluce; wheivas ve),'i-lablei, 
btinff fixeil in llii^ same plaee, absorb, by 
means of their riHiii and K-avi-s, aurh snp- 
port aa is within tlieir reach. This uppeun 
on the vtiule to coiiniil iit air anil walci'. 
The i^reatest part of the Hippurt of ani- 
mal) arc the proiliicl!! klreaily <'lub<iruli-J 
in the voj^etabie l;lti;^loiti, I'hc pniiluets 
of these iwu klnKdomi. in the haiulsof tlie 
chemist arc remarkably dillercnt, tlii>ii;;ii 
pcrliips not cxcUisivi'ly !h>. <lnc of the 
most distinctive chararterit scema to be the 
presence of nitroKen or ur.iitic |;as which 
may be cxtricateil from animal hub»tances 
by the application of niirir arid, aiiil i-ii- 
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have iiecn instituted to show, thaf water i> 
itie nnly aliment, which the ftMt draa< 
fniin the earth. Van llclmont planted a 
willow, weighinf; lifiv pnuntls, in a certain 
(|nantilv nf eartli covered witli aheetJeul. 
he wall red it for five years with distilK>! 
water; and al ttie end of that time the tr™ 
weif^iedoiii' bundreil and sixTy-nine pi,uTidi 
three ounces, and the earth in wliicli it h^l 
vegetated was found to liavi' siifttred i 
loss of no more than three ounccb. Hi^ie 
repealed ihe lame i xperimcnt upon a flu-'., 
which ai the cn-I of two veai-» weiirt"..: 
f'lortein pounds niiin-, witlKiul tlic ear'Ji 
in wliich it bail ve^tated having; lott ary 
jierci'ptibli' jioHion of its weight. 

Messrs. Ihiliamcl and Honiiet support..! 
d fed th( 1 



:; they 



I, that the 



if the most vigorous kindi and tlie nv 
tnrali>t of (•ciieva observes, that tlic B «■ 
ers weri- nnirc udorifi-rous, and ihe frail vl 
a liigher flav.iiir. t;are was talctn ti> rb»r,-e 
the supports before tliev coiiUI Mifier k^f 
alteration. Mr. 'Illlet has likewiie r^^oJ 
plunlsi more especially of thi; t'rain;r.e'n.^ 

enco only, that his aiip[jorls were pmintlt- 
{,'lass, or ffunni! in )H<Wil<-r. Hi.lei lu'it 
srriL-d, that a plant, wlileli ueigi.eil thr--T 
poniids, gained three ouiic<.-i, afti-r a tcii.i 
di'.w. Ih) wc not every day obtcne l;.- 
cintlis an<l other bulbous plants, at well •' 
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I'he tiling, which is mixed with earths, renlieit; whereas the vcf^tahle heat, in bot- 

aml ilrcumpusc-il, ntit only aflbnis th<' all- Xvt wcatlier, Was always several degrees 

iiH-'iiUry principles we liavr sfxjken of, but bi'Inw thut of ilie atmosphere. The bame 

likewise f:ivoiii-d the }^uwth of the plant by philosopher has likewise obsenred, that the 

that constant untliktcaJy heat, which its iil> k.if> which, out of ilie tree, would frtreze at 

ti-riordecomposiition produces. Thus it is 3J*, <lid not freeze in the tree unless the 

that Kabroni »Kirm8 his havintf observed cold were augmented 1 j^ more, 

the development of leaves and flowers in I'he ve^^'tahli- heat may increase or di* 

that part of a tree only, which was in the minish by several causes, of flie nature of 

vicinity of a heap of <hin)f. disease; and it may even l>ecomc percepti* 

From the pi'fccding circumstances it ap* ble to the touch in very cold weather, 

pears, that the iiiHueiice of the earth in ve- conling to Mutfim. 

getaiion is Hlnio.tt totally confnictl to the Tiie principles of which vegetables 

convfianceof waUr, uikI ]irobably the elas- coUi|>tii>id, if We pursue their analysis as 

tic products from putref\ing substances lo far a^ our means have hitlicrto allowed, are 

the plant. chiefly carbon, hulrogen, and oxygen. Ni- 

Ve^L-tahles cannot live without air. Frcmi tn);;en is a constituent principle of several* 

tlic experiments of Priestley, ln|;eMhousz, hut for the most part in small'quantity. 

and .SeiiiK bier, it is ascertained, ttiat plants I'olash, soda, lime, magnesia, sifex, alu- 

abkorl) the a/otic part of the atmosphere: mina, sulphur, phosphorus, iron, manga- 

and this principle appears to be the cause of nese, and muriatic acid, have likewise been 

the fertility which arises from the use of reckoned in the uumber; but some of these 

putrefying inut'Cis in the form of manure, occur only occasionally, and chiefly in very 

I'hc cariioiiic and is iikeui»c absorlK'd by small (piantities; and are scarcely more 

\egctables, when its quantity is small. If entitled to he considered as belonging to 

in Ur^^e (pirfiitiix , it is fatul to them. them than gold, or some other substances. 

t'hajital tiaii oh»f.rve(i, .hat carbonic acid that have been occasionally procured from 

pix'doiniiiates in the fungus, and other sub- their deeoniposition. 

terraneous plants. Hut by causing these The following are the principal products 

vr^eLiiiies, toj^eilier with the body upon of vegetation: — 

which tliey were tixed, to pass, by imper- 1. Sutrar. Oystallises. Soluble in water 

Cir;)tii)le gradations, from an almost abso- ami alcohol. Tastr sweet. Soluble in nitric 

lute darkness, into the ligiit, the acid very acid, and yields u\;>h> aciil. 

nearly disappean'd: the vegetable tibn-s J. .SVirroro/ Does not crvst alii ze. Soluble 

being pro|H>rtioiially increase<l, at the .same in water and alcohol. 'I'aste bittersweet, 

time tlut the resin ami colouring principles Solui)lc in nitric acid, and yields oxalic 

Were deieloped, which he ascribes to the acid. 

o\ygt>n of the same acid Sennebier has ;*. Atfuirajrin. ('rystallizcs. Taste cool- 
observed, that the plants which he watered ing and nauseous. Soluble in hot water, 
with water impregnaieil with carbonic acid, insoluble in alrohol. Soluble in nitric acid, 
transpired an extraordinary quantity of ami converted into bitter principle and arti- 
oxygen, which likewise indicates a dccom- ficial tannin. 

position of the acid. 4. (ium. Does not crystallize. Taste in- 
Light is almost ab.solutcly necessary to sipid. Soluble in water, and forms muci- 
plants. In the dark they grow pale, Ian- lage. Insoluble in alcohol. Precipitated 
guish, and die. The tendency of plants by silicatcd potash. Soluble in nitric acid, 
toward the light is remarkably seen in such and forms mucous aiul oxalic acids. 
«e^etation as is efl*ected in a chamber or 5. f'ltnin. Does not crystallize. Taste 
place where the light is admitted on one insipid. Soluble in water, and does QQt 
side: fur the plant never fails to grow in form mucilage. Precipitated by nitric and 
that diivction. Whether the matter of light oxymiiriatic acids in the state of resin. In- 
be ciindensed into tlie substance of plants, soluble in alcohol. 

ur wlietlicr it act merely as a stimulus or (>. Innlin. A white powder. Insoluble 

agent, without which the other requisite in cold water. Soluble in iMnling waters 

cliemical processes cannot be cflectcd, is but pi*cci[)itates unaltered af\er the solu- 

uncertain. tion cools. Insoluble in alcohol. Soluble 

It is a.scertaiiied, that the processes in in nitric acid, and yields oxalic acid, 
plants .serve, like those in animals, to pro- 7 . ."starch. A white powder. Taste in- 
duce a moi-e equable temiierature, which is sipid. In!«v>luble in lold water. Siduble 
fur tlie nu»st p.ii-t abo\e that of the atmos- in hot water; opaque and glutinous. Pre* 
pliere. Dr. Iliinici, i; M<td by (>liaptal, oh- eipitated by an infusion of nutgalls; preci- 
served by keeping a tiiermometer plunged pitatc redissolved by a heat of I'iU^. la- 
in a hole made in a sound tree, that it con- Miluhle in .ilcohol. Soluble in dilute nitrio 
atantly indicated a temperature several de- acn I, and precipitated by alcohol. With 
gTces above that of the atmosphere, when lutric acid yields oxalic acid and a wazy 
it was below the fifty»iixth division of fah- matter. 
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8. iidif. A blue powd«r. Toite insi- 
pid. Insolulile in water, alciitiol, ellicr. 
Siiluble in lulplmrie urid. Soluble in ni- 
tric acid, and ronvertcd into bitter princi- 
ple- tiui ai-tificiBl liimin. 

9. Glulat. t'onns a ductile elastic mass 
with water. Hartlally iiuiiible in water; 
precipitated by infmion of iuit);alls and 
oxyKbiiized munaiir nciil. Soiutilv in Hec- 
tic acid and miirialic arid, tiisoliible in 
alcDhul. Hy fermentation brcunics viscid 
and adbesivc, and then uitiimes (he pni- 
perlics or clieenL-, ilolubic in nitric acid, 
and yields oxalic acid. 

la .Hbumen. Soluble in cold w:iter. Ci>- 
■gulMed by beat, and becomes insoluble. 
Insoluble in atcnhul. I'recipitutcd by infu- 
sion of rilit^^lls. Soluble in nitric acid. 

11. Fibrin Tasleles.i. Insoluble in water 
and alcohol, Soluble in ctiliil<-d ulkBtis.and 
in nitric arid. Soon pimidcs. 

12. Gelatin. Insipid. Soluble in water. 
Does not cua^ilatc wlien liL-utEd. Prccipi- 
tatrd by iul'iision of ipills. 

13. Bitter prittcifile. Cnlnur rcllow nr 
brown Taste bitter, p:<iiia!ly soluble in 
water and alcobol SoliiMo in nitric acid. 
Prccipituted by nitrate nl* silver. 

14. Extnaltve Solnlite in Water and al- 
cohol. In<icilub1e in etiier Pn'cipitalcd by 
ozyfrenizeil niiiriuiic acid, miirijite nf lin, 
and mnriilp of aluminu; but not by )^Liin. 
Dyes fawn colour. 

'is, Tamin. Taste attnnin'nt. Soluble 
in water and in :ilrobol of O.SIO. Precipi- 
tated by gelatin, niuriatc nl' alumina, and 



J.i. Haiiaiiis, I'oiiesi the ehavartm ci 
tlie reiiius, but have a stTinti; imclli wlien 
heated, brnzuie acid Hubliraes. It sublimes 
also wbeu lliey are dissolved in kulphurie 
acid. Ily nitric acid cunrcrtcd into uliB- 

34. CatuUhmc. Very elastic. Insoluble 
in wiitcr and alcohol. When steeped in 
ctbcr reduced to a pulp, wliicii adhcrei In 
every thinff. Fusible, and remans liquid. 
Very ciiinbiiatiblu. 

23. lium-iviint. Form milky aolutiont 
with water, Irunsparent with alcohol. Sa- 
luble in alkalis. With nitric acid convtttfd 
into tannin, iiirong smell. RriUle, opiqti^ 

26. Caiun. Composed of fibre*. Tar.r. 
Icf 1. ^ I'ry combuiitiblc. Infiluble in *■- 
tcr, alcolioi, and ether. Soluble in alkibi. 
Yii'lds uxulic acid to nitric acid. 

27. Siiber. Hums bright, and swelli. 
Converted by nitric acid into suberic scid 
and Wax. I'anially lolublc In water »ii 
alcohol. 

?H. flasJ. (.'oinpoied of fibres. TuM. 
Ictis. Iiitiiluble in water and alcobol. Se- 
lubk' in wcuk alkaline lixi^-ium. Prceip. 
tati:d by aciibi. l.t:aVL-it much cbarcul 
when diiiilkd in m red heat. Soluble in 
nitric uciil, aud yivlils oxalic acid. 

* I'o the preceding we may add, CDMta, 
I'uni^n, bematin, nic.illn, pollcnin, the new 
vc)^tablv ulkilis, nconiia, airupia, btucia, 
ciruta, datura, dclphia, hyiMciami, Boe- 
pliia, picrolovia, strvchnia, veratrU; ml 
the various vem'table acids, enunerwd 
under the Keneral iirlicte .^citi.* 

VaCETATION (IJALIHE). !H. ChspU] 
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ment, is well as the diipoailion of the cap. vtdilla, the vtrairum albmi, or white hel- 

sulcfi, one-half of each of their respective Icbore, and the colchtcum autumnale or met* 

eavittei received light from the aperture, dow satt'ron. 

and the other was almost perfectly in dark- The seeds of cevadiUa, after being freed 

Bcsa. The soluiions were then carefully from an unctuous and acid matter by ether, 

pouKd into the capsules by means of a were digested tu boiling alcohol. As this 

funnel resting on the middle of tlie bottom, infuMon cookd, a little wax was de|)osit. 

to that the border of the fluid was neat and ed; and the liquid being evaporated lo an 

uniform, without any irregularity or drop extract, redissolved in water, and again 

of the fluid falling on the bare surface of conccntraud by evaporation, parted with 

the glaasi. *** colouring matter. Acetate of lead 




Ution took place on those surfaces only tratcd by evaporation, was treated with 

which were illuminated. This phenome- magnesia, and agam filtered. The preci- 

non was so striking in most of the solu- pitate, boiKd in alcohol, gave a solution, 

lions, that in the space of a few days, and which, on evaporation, left a pulverulent 

frequenUy even within one single day, the matter, extremely bitter, and wiih deci- 

aalt was elevated several Unes above the Jcdly alkaline characters. It was at first 

liquor upon the enlightened surface, while yellow, but by solution in alcohol, and pre- 

there did not appear tlie smallest crust or cipitation by water, was obtamcd in a fine 

edge on the dark part. Nothing could be white powder 

more interesting, than to observe this ve- I he pivnpiiate by the acetate of lead, 

geUtion, projecting frequently more than &»▼«•» ^^ txammation, gallic acid; and 

an inch, and marking the line of distinc- hence it is concluded, that the new alkali 

tion between the illuminated and dark existid in the seed as a gallate. 

parts of the vessel. The sulphates of iron, Veratria was found in the other plants 

of line, and other metals, more especially ahove mentioned. It is white, pulverulent, 

presented tliis appearance. It was gene- hw no odour, butcscites violent sneezing. 

rally observed, that the vegetation was It is very acrid, but not hitter. It produ- 

•trongesttoward the most enlightened part, ced vinUiit vomiting in very small doses. 

This phenomenon may be rendered still anJ. accordinj; to m.uic cxpiriments, afew 

more interesting, by directing the vegeta- grains may cause death. It is very little 

tion at pleasure toward the difierent parts soluble in cold water. Boiling water dis- 

of the vessel. For this purpose, nothing solves alx)ut T^Vff P^^U ^^^ l>ec.omes acrid 

BMire is required than to cover the several to the taste. It is very boluhle in alcohol, 

parts in succession. For the vegetation and rather less sohiblc in ether. It fuses 

always takes place in the enlightened at 122^ F., and then appears like wax. On 

parts, and quickly ceases in that which is cooling, it becomes an amber-coloured 

covered. translucent mass. Heated more highly, it 

When the same solution has stood for swells, <iecomposes, and bums. Uecom- 

•evcral davs, the insensible evaporation posed by oxide of copper, it gave no trace 

gradually depresses its surface, ana a crust of azote. It acts on test papers like an aU 

or edge of salt is left in the obscure part, kali, and forms salts uncrystnllixable by 

But the salt never rises, or at least very evaporation. The salts appear like a gum. 

imperfectly, above the liquor, and cannot The supersulphate only seems to present 

be compared wiUi the true vegetation. crystals. Strong solutions of these salts 

When salts are suffered to vegetate in are partially decomposed by water. Vera- 

this manner, the spontaneous evaporation tria falls down, and the solution becomes 

of the fluid affords very few crystals. All acid. I'he bisulphate appears to consist of 

the saline matter extends itself on the tides Veratria, 93.r33 100 

of the vessel. Sulphuric acid, 6.237 6.6441 

Veins. The ores of metals are frequent- The muriate is compoied of, 

1y found to fill certain clefts in mountains. Veratria, 95.8606 100 

These massea, when they run out in length, .Muriatic acid, 4.1394 4.3181 

are called veina. Inconsiderable veins. Iodine and chlorine produce with vera- 

which diverge from the principal, are tria, an iodate, hydriodate, chloride, and 

called slips; and such masaes of ore as are muriate. 

of conaiderable magnitude, but no great Viaoicais. A crude acetate of eop* 

length, are called bellies, or stock-works, per. 

* ViajiTBia. A new vegetable alkali, VaaoiTBR, is a blue pigment, obtained 

discovered lato^ by MM. MIctier and by adding chalk or whiting to the solution 

CavenUm, in the verntr um MbatiHa^ or cc- oif copper in aquafortis. Or. Blemt mjt. 
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lliat it ii prcpapnl in thr fbltowinff mm. 
ncr; A quantity <if wliitinp is pm into a 
tub, an<I upon thii tlir snliition nf Ihc cop- 
per ■« poun^il. Tlie mixriirc in to iic stir- 
red every Juy fur some linurK l(i;ri-i tier, till 
the liquor IiMra id riil'iiir. 'Hir li'|ii»r ii 
then to be pniired iiflT, and more ontiilioii nf 
cop|ter ia to be added. 1'hix in lo in- re- 
peated till tlir uiiitinjr li»H ari|iiirc() the 
E roper colour. Then it h \n hv »prt;id on 
irge pieces i>rclia.lk. und dried in the sun. 
It ippenrs frorn M P<;lletirr's snalytita 
that too gTiiinit of the very best ven'lil-r 
contain, of carbonic acid ,10, nf water i\, 
of pure lime 7, of oiyjj-cn ^, anil of pure 
copper JU. The aiilliur reniarks, dial the 
Tcrditcr* of inferior quality contain more 
chalk and leas copper. 

VsRji'ice. A fcimi of har^h aiiiture 
vinei^r, maile nf lhi> eiprcs'Cil jiiice of 
tlic wild apple or crab. Tlie (■'n-iich pire 
tliii name lounripe grapes, and to the sulir 
liquor obtained from them. 

Verhilio.h. Tbcrediulphuretof } 
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,, Hue, ^rrn, rril, uUr. See 

•PBR.lHO!«,CoaAl.T,Jine* 
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AI.I. See Ammonia. 

Iiy which tlicy an- ilis|Hi',i<<l to asiunic :lir 
vaporoiw or elastic »ta1r, :ini] quit the Te- 
s.-ls in which they arc ril»<->-<l- 

VoLCANOKi. The ciimbuslinn of thn<- 
ennrmoui mMscs of bitumen, whiHi ir* 
dvpnsiteil in the boweU of Die earth, pri- 
<luces viileanoea. Tliey owe their nnpn 
more espiTJally to the strata of prriinLi 

ter upon Ihe parities drtermiiics the ki", 
and the pnHluction of a (rreat quanliti o: 
hidi'ip-n. which edicts itself afr,m.,t' i.^e 
snrroiinding obsl:ielea, and at len^lh bmki 
them. This eflecl appran tii be the diin' 
ratiHC of eai Ihqiiakes: btit whi-n tin' co'^- 
course of air facilitates tht- riimhuitiim 'f 
the bitumen and the hyilrn^'n, the A^^imk 
wen to isiiue tint of llie chininei-inr ih.-j 
which arc nia<1ei and this occasions (he iL-t 
of vol.-:, 



specie* of pyramidal garnel. Colours ureen 
and brown. Massive, 1 1 iur minuted, and 
crj'stallized. Primitive form, a pt-ramid of 
129° jO' and 74° ll". The (bllowinjt se- 
condary formB occur; a rectangular four- 
sided prism, variutialy aciiniinatod, bevel- 
led or truncal<-d. The luteral plants of the 
prism arc longitudinally sircalied. (ilistcn- 
in^ vitreu-resinnus. Oleavajce imperti^ct, 
but in the direction of the dia^nals Frac- 
ture smjU graincit uneven. Tranitiiceni. 
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. . . Rlohe, independrir. nf 
those of Tlalv, which arc the most kdmi. 
The Abhi Chappe has d.-scribed thrre 
burning' in Silicria. Anderson and V«i 
Troil have described those of Iceland; .%"s 
and Africa contain several; and we find the 
remains ofthi'se Rrcs or volcanic produru 
in all paitt of tlie glub«. 

Naturaliats inform iis, that all the iniit- I 
em inlands have been v„lc„"i«d; tni tlwT I 
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uf the mountain. At tliii period the cmlm ed of oxidt-d clay. One hundred parts of 

U resUired in the bowels of tlie eartli, and red pouzzobno afiorded Bcrgmann, tiles 

tiie eruption continues without earth- 55, uhiniina 20, lime 5, iron iO. 

quakes. The violent efibrts of the includ- When the lava is once thrown out of the 

cd matter Minietimes cause Uie sides of crater, it rolls in large rivers down the side 

the mountain to open; and this is tlie cause of the mountain to a certain distance, which 

which has successively formed the smaller forms tlie currents of lava, the volcanic 

mountains that surround volcanoes. Mon- causeways &c. The surface of the lava 

tenuevo. which is a hundred and eighty cooU, and forms a solid crust, under which 

feet high, and three thousuud in breadth, the liquid la\a flows. After the eruption, 

was formed in a night. this crust sonictimes remains, and forms 

This crisis i& sometimes succeeded by hollow galleries, which Messrs. llainiHon 

an eruption of ashes, which darken the air. and Ferber have visited; it is in these hul* 

These ashes ai-e the last result of the al- low places that the sal ammoniac, the mu- 

leration of the coals; and the matter which riate ofsoila, and other substances sublime, 

is first thrown out is that which the heat A lava may be turned out of its course by 

has half vitrified. In the year 1767, the opixjsing bunks or dykes against it: this 

ashes of Vesuvius were carried twenty was done in 1669 to save Catania; and Sir 

leagues out to sea, and the streets of \a- William Hamilton proposed it to the king 

pleh Were covered with them. The report of Naples to preserve I'ortici. 

of liltin, concerning the cniption uf Vesu- The currentn of lava sometimes remain 

viu^ in the reign of Titus, wherein the several years in cooling. Sir William Ha- 

aikhcK u ere carried into .\frica, Kgypt, and milton observed, in 1769, that the lava 

Syria, seems to be fabulous. M. de Sau8< which flu wed in 1766 was still smoking in 

sure observes, that the soil of Home is of some places. 

this character, and that the famous caia- Lava is sometimes swelled up and po- 

conibs are all made in the \olcanic asliea. rous. The lightest is called pumice'Mtone. 

It must be admitted, however, that the The substances thrown out by volcanoes 

force with which all these products are are not altered by lire. They eject native 

thrown is astonishing. In the year 1769, substances, such as quartz, crystals of 

a stone, twelve feet high and four in cir- amethykt, agate, gypsum, amiantlms. feld« 

cumference, was thrown to the distance of spar, mica, slielU, schorl, 8cc. 

a quarter of a mile from the crater: and The fire of volcanoes is seldom strong 

in the year 1771 Sir William llaiuilton ob- enough to vitrify the matters it throws out, 

served stones of an enormous size, which We know only of the yellowish capillary 

employcil eleven seconds in falling. This and flexible glass thrown out by the volca- 

indicates an elevation of near two thousand noes of the iKlaml of Bourbon, on the 14th 

feet. uf May 1766, (M. Commerson), and the la- 

The eruption of tolcanoca is frequently pi» gallinaci-us ej^xtcd by Hecla. Mr. 
aqueous: the water, which is confined, and Kgolfri^ousun, who is employed by the ob- 
fa\ours the decomposition of the pyrites, serv^itory at Copenhagen, has settled in 
is sometimes strongly thrown out. Sea salt Iceland, where he uses a mirror of a tele- 
is found among tlic ejected matter, and scope, which he has made out of tlie black 
likewise sal ammoniac, in the year 16:)U, agate of Ireland. 

a torrent of Iniiling water, mixed with lava. The slow operation of time decomposes 

destniyed I'ortici and Torre del Greco. laVtis, and tlieir remains are very pr«>per 

hir W! Hamilton saw boiling water eject- for vegetation. The feitile island of Sicily 

ed. The springs of boiling water in Ice- has been every where volcanizcd. Chaptal 

land, and all the hot springs which abound observed se\eral ancient volcanoes at pre* 

at the surface of the globe, owe their heat sent cultivated; and the line which sepa- 

only to the decomposition of p\ rites, rales the other earths from the volcanic 

Some eruptions are of a muddy sub- earth, constitutes the limit of vegetation, 

stance; and these form the tuffa, and the The groinul «iver the ruins of Pom|>eia is 

pouzzoiano. The cniption which buried highly cultivated. Sir William Hamilton 

HcrcuUneum is of this kind. Sir W. Ha- considers subterranean fires as tlie great 

milton fouml an antique head, the imprea- vehicle used by nature to extract virgin 

aion of which was well enough preserved earth out of the bowels of the globe, ami 

to answer the purpose of a mould. Her- repair the exhausted surface, 

culanrum at the least depth is seventy feet The decomposition of lata is very slow, 

under the surface of the ground, and in Strataof vegetable earth, and pure lava, aro 

manv places one hundred and twenty. occasionally found applied one over the 

The pouzsdUno is of various colours. It other; which denote eruptions made it dis- 

Vol: II. -iZ 
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iiUicei of time very remote fmm each oiher, 
since in some inMHticts it appears to Ii«e 
requireil nearly two thouiuiHl years bctiirc 
lava ITU fit ti> rcccii'c iIif nli>u(;li- In ihis 
reapcct, however, lavm diflpi- very wiilrlv, 
so thai our (x^anoiimj,' fnitn tlii'ui miisl at 
[H»t he very vague. An aixiimi-nl liui b..in 
drawn from tliti plirnnmrnim In priire ttie 
anliqiiity of llie ^tolx': hut the silence of 
the ino»t ancient aiiilnim riniciTnlnjr ilii; 
Tolcanaca of tlic kiiii^liim nf France, of 
whieli vre fiml kucit fn.tiii(:iii tracri, iniii- 
catci tliat these vntratiiiei have liwn exliii. 
piithu) fmm tiini- immemorial; a cireiiin- 
fttancr whii'li carries their exiitencc tn a 
TCiy distant |ierio(l. Ilrsi'lc tliia, several 
thousand years of connected observatlniis 
have nnt af)i>nled any rctnnrfcable clianf^ 
in Vesuvius or iBiiai ncverthelei) thcH? 
>iinliiiTis are »li vulcaiiixrd, 
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that oxided ochres aflbrd the same advas- 
taf^ for tliis piirposei they are made mi 
balls, and Inked in a pnl'lei^s furnace in 
the tisnal manner. I'tie experimcnii made 
at Si'tte, by the commiasary of the pro- 
vince, pmrc, that they may be substitutni 
with the f^atest ailvantage instead of ibe 
pouzznianii uf Ituly. 

2- l-ttva is likewise silaceptible of vitnfi. 
cation; and in (liia state it may be btuan 
into opaque Imttlea of the ifreaten Lgtt- 
ness, whirh Chaplal sa>i he has done K 
Krrpian and at Alais. The very hard laTi, 
miird in equal purt« with vood-a^ei aai 
KHla, pnidiienl, he says, an excellent pttn 
glaiH. TliP iMtllcs made of it were odr 
half tlic weight of common bottles, a.'j 
miich htiiin|^-r, as was proved bv L'hiplil'i 
cxpiTimcnts, and lluise which >!. Johdt 
Fteim- cmlered to be made under bii kl' 



niher. Tlie prodigy becomes 
much more strikini;. wlirn we iibuci've, that 
all Ihc surroundinf; country, to very ;^at 
distances, has been llirciwn out of the bow- 
els of the earth. 

The height of Vei^iivius above the level 
of the sea is three iluiusund tix liundred 
and liny-nine feci; its eirrumrerenre diiily- 
finir thousand four humlreil and forty -four. 
The height nf £tna is ten llioii'iiml and 
Ihirty-alx feet; and its rircunilereiicc one 
liundred and eighty thouEtund. 

The various volcanic products arc appli- 
cable to several uses, 

l.The pouz7.nlaiio is nf ^ilmirabli- use 
fot buildlTi;; in ll.c «it,r i»hcii mlirdwllli 



.1. Puinicc-stane likewise hat its oie. 
it is mure especially used to polish a^: 
boilics which are somewhat hard, li ii 
employed in the moss or in powder, k«t- 
dill); til the intended purpose, Sometinrt, 
afler leriKation, it i* mixed with water » 
render it softer, 

■ Voi.CAMtE. AugitC." 

* V uLPEMTE. Colour f^yiafa.aliitf . 
^taasivc. Splendent. Fracture blialcd. 
Fraijmeiits rhnmboidal. In distinct ffaiiu- 
lar conrri'tioiis. Translucent on the edg«i 
Siili. llriitle. Sp. mv. 2.S7a tl mrili 
easily before the binw.pipe into ■ whit* 
op-Miue enamel. Ita constituents arc, liil- 
phiitc of lime 92. silica 8. It occun akmc 
with granular foliated limestone at Vok*- 
"" ■- Italy.- 
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»\nf^ machine, «■ Canton proveti, bj inclu* lie dues not aay whether any teat was 
cUn|^ it in an open plass vessel with a nar- applied to ascertain tliis purity, neither 
row neck. docs he make any remark on the fact.$ 

Tlie solubility or insolubility of bo<lies In the month of September 1777, Messrs. 
in this fluid composes a largv part oC the Ducquet and Lavoisier, not bcinjif acquaint- 
sciencc of chemistry. See Salt. ed with the fact, which is incidentally and 

* The habitudes of water with heat have concisely mentioned by Marquer, made an 
been detailed under Caluric and Trmprra- experiment to discover what is produced 
ture * by the combustion of hydm^rn. They fired 

Water is not only the common measure five or six pints of liydro^'n in an open and 
of specific KTAvitieSv but the tables of these wiile-moutlicd bottle, and instantly poured 
may be usrfully employed in the admea- twoonnresof lime-water through the flame» 
surement of irrei^lar solids; for one cubic a^itatinf^the bottle during' the time the com- 
foot is ycry nearly equal to KHA) ounces bustion lasted. The result of this experi* 
avoirdupois. The numl>ers of the table m<>ni showed, that carbonic acid was not 
denotinff the specific Kravities, do there- pro(hic(d.|| 

fore denote likewise the number of ounces Before the month of April 1781, Mr. 
avoirdupois in a cubic foot of each sub- John Warltire, encoura)red by I>r. Priest- 
atance. ley, fired a mixture, of common air and by- 

Native water is seldom, if ever, found dro^^en (^as in a close copper vessel, and 
perfectly pure. The waters that flow within found its wetfifht diminished. Dr. I'riestky« 
or upon the surface of the earth, contain likewise, before the same period, firetl a 
Tarioiii earthy, saline, metallic, vef^table, like mixture of hydro^^cn nml oxygen gas 
or animal particles, accortling to the sub- in a closed glasN vessel, Mr. Warltire being 
Ktances over or through which they pass. pr^*Si*nl. The inside of the vessel, though 
Kain and snow waters are much purer than clean and dry l>efore, became dewy, and 
these, although they also contain whatever was lined with a sooty substance.^ These 
floats in the air, or has been exhaled along experiments were aiferwanU repeated by 
vith tlic watery vapours. Mr. Cavendish and Dr. Priestley; and it 

The purity of water may bo known by w'as found, that the diminution of weight 
the following marks or properties of pure did not t.ike place, neither was the sooty 
water :^ matter perccivc<1.1T These circum-stances, 

1. Pure water is lighter than water that therefore, must have arisen from some im- 
•s not pure. perfection in the appar.it us or materials 

2. Pure water is more fluid than water w-ith which the former experiments were 
that is not pure. made. 

3. It has no colour, smell, or taste. It was in the summer of the year 1781. 

4. It wets more easily than the waters that .Mr. llenr}' Cavendish was busied in 
containing metallic and eartliy salts, called examining what becomes of the air lost by 
hajrd waters, and feels softer when touched, combustion, and made tliosc valuable expe- 

5. Soap, or a solution of soap in alcohol, rimcnts, which were read before the Koyal 
mixes easily and perfectly with it. Society on the 15ih of January I7>^\.§f He 

6. It is not rendered turbid by adding to burned 500,000 grain measures of hydrogen 
it a solution of gold in aqua regia, or a so- gas, with about 2] times the qiiantity of 
lution of silver, or of lead, or of mercury, common air, and by causinj; the burned air 
in nitric acid, or a solution of acetate of to pass thmugh a glass tube eight feet in 
lead in water. «___^_^— ^— ^__^^_ 

For the habitudes of water with saline § Dirtionnaire de Ciiyniic, 3d edition. 

matter, see Salt, and the difierent sub- Paris, \7TH. Art. Cas Inflammable, vol. ii. 

Stances. p. 31 1, 315. 

Water was, till modem times, considered || Acad. P.ir. ir>tl, p. 470. 

as an elementary or simple substance. t Priestley, v. 395. 

Previous to the month of OctnI)cr 1776, f iMiil. Trans. Ixxiv. I'Jt^ Dr. Priestley 

the celebrated Macquer, assisted by M. .^i- si:;i;)(i«c.l tl.. sdoty mutter to lie part of the 

gaud de la Fond, made an experiment by nuvcury iis. fl .u fill in ^^ the vessel; Phil, 

burning hydrogen gas in a bottle, without Truns. i\xi\. .>.)J. 

explosion, ami holding a white china saucer §§ Mr. Livd.sier relator, that Dr. Rlag- 

Ofcr the flame. His intention appears to <len. See. H. S. (wlii> was fircsent :it the per- 

hafc been that of ascertaining whether any forming of the iMpiial expcriniontof imrn- 

fuliginous smoke was produced, and he oh- ing hulrogm and ox\;:en g;is in a closed 

serves, that the saucer remained perfectly vessel on tin Ji:li Juiif ITS.*.) informed 

clemn and white, but was mnintencd with him, that Mr CaM-ndi^ii h.id already done 

perceptible drops of a clear fluid; reiero- the same thing, and nhtained water. See 

Ming wateri and which, in fact, appeared the Memoirs of the Ka}al Academy at 

to him and hU Miiituit, to be nothing but Paris for 1781, p. 473; also I'hil. Trans, vol. 

fare viter. luiv. p. I3i. 
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Icnfl^, iS3 Krainiof pure water verecon- 
dcnud. He alio ciplodcd ■ n)iituTe of 
19,500 KTiin meaiurei of oiytstn gss, and 
37,000 of hydrogen, in actowvoiNpl. Tlic 
condenied liquor wx* found to cnnttin ■ 
■mill portion of nitric aeiil, vhun tiir mix- 
ture ofthoirwui inch, thut llii' burned air 
•till contained a coniiderablr pni|>iirtinn of 
«iygen. In tbii cue it muy be pteiiiTncd, 
that Bome of the axy|>en cunibiiici witli a 
portion of nitwiKen pmcnt- 

In tlie mean lime, M. Lavoiaicr continu- 
ed hii nsicarchei, anddnrin); I he winter of 
17MI-lr82, toRclhrr with M. <iinK''nl're, 
he filled a bottle of gix piliti with hydI'ugx^n, 
which beinf; fired, and two Diinces of lime- 
Water poured in, wai iniluntly Ktopped with 
a cork, througli which a flexible tube com- 
municating with a vemel of oxygen wa* 
paaicd. Tbe inftsinmation cuawil, except 
at the orifice of the tube, thri>iij;li which 
the oxyf^n wan preaxed, wlu-re a beautiful 
flame appeared. 'I'he combuiliun continu- 
ed a conaldcrable lime, during which the 
lime-water was aijiuted in the Ixittle. Nei- 
ther tllia, nor the lamc expiTiment repeat- 
ed with pure water, ami with a weak Mdu- 
tion of dkali iniiteiul uf lime-water, afford- 
ed the information itniiglit after, for these 
aubitancea were not at all altered. 

Tbe inference of Mr. Warllire , rctipect- 
itig the moiiture on the inaiile nf the glaii, 
in which Ur. Prieitlcy firnt firud hydrog>-n 
and comnnn air, wai, that tbeic ain, by 
combuition, depoiiled the ninlslure they 
contaiMd. Mr. Watt, liowiver, infurred 
from Iheie eiperimentu, that water ii a 
compound of the burned uii'!i, which have 
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the iron va* oxidized, and h, 
engaged: and the itcam of 'water beinp 
piised over a variety of other combuitiblf 
or oxidabic lubitancei, produced limilir 
reiulti, the water diaappearing-, and hjdr^ 
gen b<'in{r diien^ged. I'heu: capiul ri- 
perimentB were accnuntcd fur by M. La- 
voisier, by luppoiing the water to be dr- 
cum|Hiii«d into iti component parti, oiyga 
and liydr^^n, the former of which u'niui 
with the i^iitcd lubitance, while tbe latter 
la ditengaged. 

'riie {rrand experiment of the conpOH- 
lion i)f Water by Fourcray, Vauqiielin, and 
Begnin, wai brgun on \V i-ditrsday, Miv 11, 
179U, and wjia finiilie<l on Friday, thc'iTJJ 
of the lame month. 1 he combuiiien an 
lu-pt up 1&9 huun with little intcrniptiui, 
dnrinit which time tlie machine wa* iwl 
quitted for a monicnt. I he cxperinimttn 
alternately ivfreihed Ihcmselvea when fi.. 
tigued, by lying lor a few huura on mu- 
treiiLt in tlie l..boralury. 

To obtain tbe hydr'ngin, 1. Zinc w»i 
melted and rubbed into a powder in a vtn 
hut mortar. D. Tbii metal was diuolrtd 
in concentrated tulphuric acid diluicd 
with seven parta of water. Tlie air pro- 
ciireil Wat made to paaa thrmijrli cvtitic 
alkali. To obtain the oxygen, twopuatdi 
ami » half of cryslalliied h>peroxvtiiiiruu 
of iMUih were diatilled, and tht'air wm 
transl'erreil tiirough caustic alkali. 

Tbe 1-ulunie of hvdi-oyen cmploted wu 
2S(>63.368 cubic inche), and tbe wcigbt 
waa iai9.:i5(l graini. 

Tilt volume of oxygen waa l2snMl, 
waa &i09.! — 
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rlrj^antly effected by Electkicitt; whicli 



The composition of water it best de* 
monxtrated by cxpliMling^ 2 volumes of liy- 
dro|»fn and 1 ofoxyf^en, in the eudiometer. 
They difcappcar totally, and pure water n*' 
suits. A ruliic inch or this liquid at Gu*', 
weighs '262.52 gr:uns, coumI sting of 
2fl.(>() j^ins hydr<if^*n, and 
Q24A6 • oxyg^-n. 

The bulk of the former^ , , ,. ^^^.^ j^^,^„ 

That of the latter is 662 

llenrc there is a condensation of nearly 
tv«i thousand volumes into one; an<l one 
volume of water contains 66 J volumes of 
oxyjfen. The prime equivalent of water is 
1.123; compoNcd of a prime of ox\gi'n -- 
1.0 -|- a prime of hydnnjen - 0.125; or 9 
parts hy Weight of water, consist of B oxy- 
gen -J- 1 hy<ltt>gen.* 

AVatf-r of^'kystalmzation. Many 
salts r<'f]uirc a certain pro|>ortion of water 
to enable them to retain the cry'stalline 
form, ami this is called their water of crvs* 
talli/ation. Some retain this so feeblv, 
that it flirs ofl'on exposuix* to the air, and 
they fall to ponder. These aw the efHo- 
rcscent salts. Uthers have so gnat an af- 
finity for Water, that their crystals attract 
more from the air, in whirli ihev dissolve. 
These arc the d«-liquesecut. 

Waieks (Mineuai.). The examina- 
tion of mineral waters with a view to as- 
certain their ingredients, and thence their 
medical qualities and the means of com- 
pounding them artiticially, is an object of 
considerable importance to society. It is 
likewise a subject which deserves to be 
attended to, bi*cause it affords no mean 
opportunity for the agreeable practice of 
chemical skill. Uut thin investigation is 
more especially of impoitancc to the daily 
purposes of lite, and the success of manu- 
factures. It cannot but be an interesting 
object, to ascertain the component parts 
and qualities of the waters daily con- 
sumed by the inhabitants of large towns 
ami vicinities. \ very minute portion of 
unwholesome matter, daily taken, may con- 
stitute the principal cause of the differ- 
ences in salubrity, which are obser\'able in 
diflerent places. And with regartl to ma- 
nufactures, it is well known to the brewer, 
tlie paper-maker, the bleacher, and a vari- 
ety of otlii-r artists, of hi>w much conse- 
quence it i-H to them, that this fluid should 
cither b<- pure, or at least not cinitaminated 
m'ith such principlcH as tend to iniure the 
qualities of the articles they make. This 
analysis has accordingly employed the at- 
tcntiim of the first r he mints. Uergmann 
has written an expn ss treatise on the sub- 
ject, which may be found in the first vo- 
lume of the Cngliih tnnsUtion of his Es- 



says. Kirwan published a raluable volume 
on the analysis of waters. 

I'he tofHigraphy of the place where these 
waters rise is the first thing to be consi- 
dered, ity examining the ooze formed by 
them, and the earth or stones through 
which they are straintd and filtered, some 
judgment may be formed of t Ik- ir contents. 
In filtering through the earth, and meander* 
ing on its surface, they take with thero 
particles of various kinds, which their ex* 
ti*eme attenuation renders capable of being 
suspended in the fluid that serves for their 
vehicle. Ileiicr we shall sometimes find 
in these Waters, siliceous, calcareous, or 
argillaceous earth; and at other times, 
though less fit (pii ntly, sulphur, magnesian 
earth, or, from the decomposition of car- 
bimated iron, ochre. 

The t*oll<iwing are the ingredients that 
may occur in mineral waters: 

1. Air is contained in by far the greater 
number of mineral Waters: its proportion 
does iiut exceed I -28th of the bulk of the 
water. 

1'. t)xygcn gas was first detected in wa- 
ters by Scheele. Its quantity is usually in- 
consitlerable; and it is incompatible with 
the presence of sulphuretted hydmgen gas 
or inm. 

.». Hydrogen gas was first delected in 
Huxton water by Dr. I'earson. Afterward 
it was discovered in llarrows'ate waters bv 

o • 

llr. liarnet, and in tho>.c of Lemingiun 
Priors by Mr. I^mdH*. 

4. Sulphuretted huirogen gas constitutes 
the most consptciiotiM ingredient in liiose 
Waters, which are distinguished by the 
name of hepatic or sulphureous. 

The only acids hitherto f()iind in waters, 
except in combination with a base, ivrc the 
carbonic, sulphuric, and boracic. 

5. ('arbonic acid was first discovered in 
Pyrmont water by Ur. Brownrigg. It is 
the most common ingredient in mineral 
waters; 100 culiic inches of the water ge- 
nerally containing from 6 to 40 cubic inches 
of this acid gas. .\ccording to Westriinib, 
100 cubic inches of Pyrmont water contain 
187 cubic inches of it, or almost double its 
own bulk. 

6. Sulphurous acid has been observed in 
several of the hot mineral waters in Italy, 
which are in the neighbourhood of volca- 
noes. 

7. The b(tracic arid has also been ob- 
ser>'ed in some lakes in Italy. 

The onlv alkali which has been observed 
in mineral waters, iincombined, is soda; 
and the only earthy bodies are silex and 
lime. 

8 Dr. niack detected soda in the hot 
mine al waters of GcysM*r and Rykum in 
Iceland: but in roost other cases the sods 
is combined with carbonic acid. 

9. Silcz was first discofered in waters by 
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Hermann, It wa* nfterwanl deleclcU in 
those orUcyisFr and Itykum by l)r. Black, 
and in tliOK ul' Karlsbul by KUpmili. I las- 
Bcnfratz ubstrrved it in (lie waU'rs ul' Pou- 
j^ei, u Ilrirzj did in ttinxi.' n{ I'u. It liaa 
been found aUu in many otliur niintrul »-■■ 

10. Lime It said to liuve l>cen found un- 
rombiitcd in Mimi' miiwiiil wutiTst but iliia 
has not been provud in a titlisrictory inaii- 



iiiiunly, luid tlic l>orates and 
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thcie llic CIV 
b^ far most o 

11. Kulphali- of irida 
especially in tliiise mineral waters which 
are distin^iislied bv llic epilliet laline. 

12 Stilpliate of amnirmia is found in mi- 
nctul waters near vulcanocs, 

13. Sulphate of lime is ciccedingly com- 
mon in walir. Its pr(-<icnce stems to have 
been lirat detected by Dr. Lister in 16)43. 

14. liidpliute of mai;nesia is almost cim- 
itantly an inf,'Tedienl in those mineral wa- 
ters whicli liave pitrj^alive propciiii's. It 
was detected in Kpsnm vtten in 161U, and 
in 1696 1>T. Circu' published n treatise on it. 

15. Alum is sometimel found in mineral 
waters, but It is cicecdinfrly ""i"*' 

16. Sulphaie nf iron occurs sometimes in 
volcanic mineral vutt-rs, and has even been 
observed in otiier places. 

17. ijidphate of miiper is only foiiml in 
the waters which issue fi-om copper mines. 

IH. Nitre lias been I'liuml in some springs 
in Hungry, but it is eiceidingly unconi- 



in mineral waters. It ba« lately 
tccterl hy lAinbe in the water* of 
tonPrinrt.butiD m esuemely limited pn- 

29. Tlic presence of carbonate of peliA 
in mlnt'rvl waters has been mentioned bj 
several cliemisli; if it do occur, it mast be 
in n very Kmall proportion. 

jn. Carbonate of soda is, perhaps, one of 
the most common inf^^ients of time b- 

.,.,id,,irw.=io ■ ■ 

bonale of lime. 

ol. Carbonate of ai 
covered in wati . , 

.12. Cirbonalc uf lime is found in aloMt 
all waters, and is usually held in sohitioa 
by an ciccBi of acid. Il appean from ik 
different experiments of ctieiiiiatj,ai silted 
by Mr, Kirwan, and especially from tho« 
of Dcrthollet, that rater aaturmted wilk 
carbonic acid is capable of holdinc in n- 
hition U.(K)J of carbonate of lime Km 
water aaliirated with carbonic acid, at ik 
temperature of Sfl", containa very ntadT 
0.00-2of its weiKl" of carbonic acid. Hence 
it fallows, that carbonic acid, when present 
in such qiiintity as to saturate waters, ii 
capaiile of holdinf; its own weight of ur- 
bonate of lime in aolution. Thus « see 
lOOU parts by wci|;ht of water, when it 
contains <wo parts of carbonic acid, is ca- 
pable of dlssolvinj; two parta of cartnoite 
of lime. tV'hen the praponion of water is 
increased, it is capable iif hoi ding tbe car^ 
bonate of lime in solution, even when thi 
proportion of carbonic acid united witb it 
is diminished. Thus 240UO parts of wala 
arc capable of holding two parts of carte- 
— -■ of lime in solution, even wtien thcf 
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o7 and oS. The hydroiulplmrets of lime in^ Its contents. If the water be turbid at 

•net of soda have been frequently dctcrcted the well, the substances ire suspended 

in those m-aters which are called sulpliu- only, and not dtssdivcd; hut if the water 

rous, or hepatic. be clear and transparent at the well, and 

Mr. Westnimb says, that all sulphurous some time intervenes before it becomes 

waters contain more or less hydrosulphu- turbid, the contents are dissolved by means 

ret of lime. of carbonic acid. 

To detect this he boiled the mineral wa- The presence of this {^as is likewise in- 
ter, excluding; the contact of atmospheric dicated by small bul>blcs, that rise from 
ftir, to expel the sulphuretted hydrofren the bottom of the well, and burst in the 
was and carbonic acid. Into the water thus air while they are makin{^ their escape, 
boiled he poured bulphuric acid, when thou^rh the water at the same time perhaps 
more sulphuretted hydrogen gas was evuU has not an acid tustr. This is the case, 
▼ed, and sulphate of lime was thrown down; according to Count Razoumowiiki, with re- 
fuming nitric acid, which separated from spcrt to tlie tepid spring in Vallais, and 
it sulphur; and oxalic acid, which expelled the cold vitriolutcd chalybeate springs at 
•ulphuretted hydnigen, and formed oxalate Astrucnn. But the most evident proof of 
of lime. I'he m'ater evaporated in open a spring containing carbonic acid is the 
▼esscls let fall sulphate of lime, and gave generation of bubbles on the water being 
outfsulphuretted hydrogen gas. shaken; and their bursting with more or 

To ascertain the quantity of sulphuretted less noise, while the air is making its 

hydrogen gas and carbonic acid, Mr. West- escape. 

rumb proceeded as follows: He introduced The sediment deposited by the water in 

the sulphurous water into a matrass, till the well is likewise to be exuniined: if it 

it was filled to a certain point, which he be yellow, it indir:ites the prehcnce of iron; 

marked; fitted to it a curved tube, which if black, that of iron rombinefl with sul* 

terminated in a long cylinder: filled this phiir; i>ut chalybeate waters being seldom 

cylinder with lime-water for the one expc- sulphuretted, the Utter occurs very rarely, 

nment, and with acetate of lead, with ex- As to the colour of the wat'-r itself, there 

cess of acid, for the other; luted the appa- are few instances where this can give any 

rat'js, and boiled the water till no more indication of its contents, as tlicre are not 

n» was expelled. When the lime-water many substances that colour it. 

u used, carbonate of lime is precipitated I'hc odour of the water scr\-es chiefly 

in the proportion of 20 grains to every lU to discover the pi*csence of sulphuretted 

cubic inches of carbonic acid gas; when hydrogen in it: such waters as contain this 

the solution of acetate of lead, hydrosul- substance have a peculiar fetid smell, some- 

phuret of lead is thrown down in the pro- what resembling rotten eggs 

portion of 19 grains to 10 cubic inches uf I'hc taste of a .spring, provided it be 

sulphuretted h^xlrogen gas. perfectly ascertained l)y repeated trials, 

Beside these substances, certain vegeta- ni:iy afl'onl some useful indications with 

hie and animal matters have been occa- reh])ect to the contents. It may be made 

tionally observed in mineral waters. lUit very sensible by t:ist:ng water, in which the 

in most cases, these are rather to be con- var'ir)us iialts that are usually found in such 

sidercd in the light of accidental mixtures, w.itci>s are diNsoIvcd in various pro|)ortions. 

than uf real comi)oncnt parts of the waters There is no certain depeni!' nee, however, 

in whtch they occur. to l>c placed on this n^odr of investigation-, 

From thiit synoptical view of the dilTor- f«)r in many springs, tiic tiiste of sulphate 

ent ingredients contained in mineral wa- of soda is disgtiisid by that of the sea suit 

ters. It is evident, that these substances united with it. 'i'he water too is not only 

occur in tm'o difi'orvnt distinct states, viz. to be tasted at the spring, but after it has 

1. As being suspended in thi.'m; and 2. As stood for some time. I'his fnecaution must 

being dissolved in them chiclly in the form be parttcuhirly observed ^ith respect to 

of a salt. such waters as arc impregnated with car- 

The inve.stigation of mineral waters con- bonic acid; for the other substances con- 

gilts, 1. In the examination of them by the t:iined in them make no impression on the 

senses: 2. In tlic examination of them by tongue, till the carlxmic acid has made its 

reagents: 3. In the anal} sis properly so C8cai>e; and it is for the same reason, that 

called. tliesc waters ninst be evafionited in part, 

Tlie examination by the senses consists and then tasted again. 

in observing the effect of the water as to Though the specific gravity of any water 

appearance, smell, and taste. contributes but very little towards deter- 

l*lie appearance of the water, the instant mining its contcuts, still it may not be en- 

in which it ia pumped out of the well, as tirrU useless to know the specific weight 

well as af\sr it has sto<Ml for some time, of the water, the situation of the spring, 

affords several tmlications, from which we and the kind of sediment deposited by it. 

aro enabled to form a judgment C'uceni- Tlie cxanination of the water by roeaiui 
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of reagentt shows what th^ contain, but 
not how much of euch principle. In many 
iiutance* ihls ii as mucli as the inqiiirj' 
dtmandsj unit il i> alwayl of use to direct 
the procee<iinBB in the proper analvsia- 

Il i> ubiuliilely necewary tii make the 
experiment witli water jual lakeii up from 
tlic sprinjt, aiul afterward with audi as has 
been enpowd for aome iiours to the open 
air; and wimetimi^ii * third caany in to be 
made with a portion of the water that has 
been boiled anil aRcrwanl Altered. l( the 
water contain but fow saline purticloa, it 
must be evapuratedi ns even the mint »en- 
aible reafrents do not in ihi' IchhI afTcrt it, 
if the salts, the presence of wijith is to be 
discovered by them, arc diluted with too 
Ereal a qtiantiti^ of water. Now, it may 
liapptn.thal a watt'r sliaJI be inipref^ated 
with a conaidi-rable numlnT of aaliiie pur- 
ticU's of ililli:rcnt kinds, tlioiif;h some of 
them may be present in too small a quan- 
tity; tor wliich reason llic water miisl be 
examineil a second time, after having been 
boiled doH-n to three-fniinhB. 

I'hr siil>ilBnres iif which the presence 
is dikCiivei'able by rcB(;< nls, are: — 

1. Lurl>onic ar.id. When this is not com. 
bined with any liase, or not with sufficient 
to neiitruliie it, tlie addition of lime-w^^ter 
will throw tl'iwu a precipilatt soluble with 
cfienescciice in muriatic aeiil. 'I'lie infu- 
sion of litmus is reddened by it; hut the 
red colotir gradually disappears, and may 
be again rostored by the addition of more 
of the mineral watrr. When boiled it loses 
Oie pi'operty of redileniiiK the infusion of 
litmus. Accolilinf; o Vfaftj the most scn- 
■ible test of ihia acid is acetate of lead. 
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T^XJ P'*^ "f carbonate of aoda, renden 
paper atained with Brazil wood blue. lA 
mui pijier reddened by vinepr ii reatanl 
to its oriRinal biite colour. This chaap 
is produced by the alkaline and earthy car- 
bonates also. When these changes are h- 
ICacious, we may conclude, that the alkali 

5. Kixed alkali* exist in water that occ*> 
sinn* a precipitate witli muriate of magne- 
sia uller being boiled Volatile alkali luy 
be disiiiiKuishcd by the amrll; or it nuy be 
obtained in the receiver by distillin|r> imr- 
tinnof the water gently, and tlicn it may be 
di It in^ui shell by the above test*. 

6. Kartby and metallic carbonatn in 
precipitated by boilinjt the water coBtaia. 
ing titem; except carbonate of mai;ntiii, 
which is precipitnttsl but imperfectly. 

7. Iron is itiscnvered by the follovin; 
testa: — The addition of tincture of pUt 
gives water, containing iron, a purple of 
black colour. This test indicates the pre. 
sence of a very minute portion of iron. If 
the tincture have no i^lltct upon the Witcr. 
after bniling, Uinun'i it colniirs il before. 
the iron is in the slate of a carbonate. Tlf 
I'ollnwinK' observations of Westrumb on tb; 
colour which iron gives to galls, asmr.dil. 
ed by otiur bodies, dL-serve attention. * 
violet indicates an alkaline cirlxinate, M 
e.>rtbv sail. Dark purple indicates otlxr 
alkalin.- salts. Purpli«h-rtd indicates «;■ 
phurtllcit hvdrogen gas. Whitish, vul 
then black, 'indicates sulphate of liine. 
Mr. Philtijix has lately axcertained. tha^ 
wliile the iron is little oxidcd, the ptcieiKe 
of lime rather facilitates the application ei 
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turtted with muriatic &cid: the precipitate acid, which dissolvei the magnesia with« 

muit be insoluble in muriatic arid; if bo- out touchinn^ the alumina. 

racic acid be vuspected, muriate of atrnn- 14. Silex muy be ascertained by evapo- 

t\jd\ must be tried, wliicli is not prccipi- rating h portion of water to dryness; and 

tateil by borucic acid. The hydrosul- reiiissujving the precipitate in muriatic 

phurets precipitate barytic solutions, hut acid. The silvx remains behind undiisul- 

iheir presence is easily discovered by the ved. 

smell. Ky these means we may detect the pre- 

9. Muriatic acid is detected by nitrate scnre of the diflV'rcnt Nubstanccs commonly 
of silver, whirh occasions a white preci- found in waters; hut as they are i^nerally 
pitate, or a cloud, in water containinj^ an combined so as to form salts, it is neces- 
exceedingly minute portion of thin arid, sary we should know wii»t these conibina- 
To render this test certain, the following tions ai-e. This is a more difficult task, 
precautions are necessary: — The alkalis or which Mr. Kirwan teaches us to accom- 
carbonates must be previously saturated plish by the following methods:— 

M'ith nitric acid. Sulphuric acid, if any I. To ascertain the presence of the dif- 

Ijc present, must be previously removed ferenl sulpliates. 

l)y means of nitrate of bar\-tC9. The pre- 'I'hc sulphates which occur in water are 

eipitate must be insoluble in nitric acid, seven; but one of these, namely, tufphate 

iTafl'says, that the mild nitrate of mercury vf coppt'r^ is so uncommon, that it may be 

is the most sensible test of muriatic acid; excluded altogether. The same remark 

and that the precipitate is not soluble in an appliv-s to sulpliAt«? of ammonia. It is aU 

excess of anv acid. most unnecessary to obsi*r\'e, that no sul- 

10. Horacic acid is dctccte<l by means pliatc nerd be looked for, uidess both its 
of acetate of lead, with which it forms a acid and base have been previously detect- 
precipitatc insoluble in acetic acid. Hut to ed in the wa'er. 

render this test certain, the alkalis and Sulpliate of soda may be detected by the 

earths must be previously saturated with following nutlxid: — Free the water to be 

acetic acid, and the sulphuric and muria- e\ainiiu-d of all earthy sulphates, by eva- 

tic acids removed by means of acetate of porating it to one -half, and adding lime- 

strontian aiul acetate of silver. water as long as any precipitate ap|>eani. 

11. Harytes is detected by the insoluble Hy thes<.' means the earths will all be pre- 
white precipitate, which it forms with dl- cipitated except lime, and the onlv remain- 
luted sulphuric acid. ing eaithy sulphate will l>e sulphate of 

\% Lime is detected by nieans of oxalic lime, which will ho separated by evapo- 

mcid, which occasions a white precipitate rating the lifpiid till it becomes concen- 

in water containing a very minute proiM)r- trated, and then dropping into it a little aU 

tion of this earth. To render this test de- cohol, and, after filtration, adding a little 

cisive, the following precautions are no- oxalic arid. 

ressary:— The mineral acids, if any he \^ ith the w:tter thus purified, mix solu- 

present, muat l)o previously saturated with tion of lime. If a preeipitate ap))ear, eitJier 

an alkuli. DarA'tes, if any be present, must imnu'diately or on the udditicm of a little 

be previously removed by me:ins of sul- ulcuhol, it is a pr(H)f, that sulpliate of pot- 

phuric acid. Oxalic acid precipitates ma Jf- :iHh or of smlu is prcsi-m. \Vhich of the 

ncsi a but ver>' slowly, whereas it precipt- two may be deternuiK-d, by mixing some 

tates lime instantly. of the puriHed >»:itfr with acetate of ha- 

l:i. Magnesia and alumina. The pre- ryten. bulpliato of barvtes precipitaten. 

tence of these earths is ascertained by the Filter ami evaporate to dryness. Digest 

following tests: I'ure ammonia precipi- the rcMiduum in alcohol, it will dissolve 

tatoH them both, and no other earth, pro- the alkaline acetate. F.vaporate to dryness, 

vided the carbonic aci<l have b^en previ- and the dr\* salt will delitpiesce if it bo 

ously separated by a tixed alkali, and boil- acetate of pota»h, but effloresce if it be 

ing. I /i me -water precipitates only these acetate of Sitda. 

two earths, provided the carbonic acid be Sul]}h:ite f>f lime may l>e detected hy 

previously removed, and the sulphuric acid evaporating the water suspected to contain 

also, hy means of nitr:tte of barytes it to a few ounces. A precipitate appears, 

'llie alumina may be separated from the which, if it be sulphate of lime, is soluble 
magnesia, aAer both have been precipitated in 500 parts of water: and the solution af- 
together, either by boiling the precipitate fonts a precipitate with the muriate of ba- 
in caustic potash, which dissolves the alu- rytes, oxalic acid, carbonate of magnesia^ 
mina and leaves the magnesia; or the pre- and alcohol. 

cipitate may be dissolved in muriatic acid, Alum may be detected by mixing car- 
precipitated by an alkaline carbonate, dri- bimatc of lime with the water suspected 
ed in the temperature of 100^, and then to contain it. If a precipitate appear^ it 
exposed to the action of diluted muriatic indicates the presence of aluaHy or at kast 

Vol. II. 43 
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ol'iul|>hUc or alumina; provided tlieivilcr Sluriile of m^ncHft nu* be detected 

<-otitainii nil miiriatr of barytr* or mclallic by Ecp:iritliif( all the tulphuric acid bf 

a jiphkld. Th(- firat of tlicae aalts i» in- means of nitrate of baiytea. Filter, etap». 

compatibli- with alum. Tlic second may be rale to drj^neti, and treat tlic dry maM 

removed by itic: ulkaliiie pruasiati-s. Whi'n witti alcoliul. Evaporate tlie aleobDlic m- 

• precipilulc i> proiliicetl in naUT by mil- luliiin to ilrynesa, and diualvc tbe >nt- 

riale uf lime, carboiuli' of time, and muri- duum in water Tlii: muriate ufma^MHa, 

■teof mwneiia, we may cotieliiilc, tlint it if the WHtrr cuntaim-d any, will be fausd 

containi aliim or siilpliate of aluniinn. in tliia Miluti'in: l^t u> auppoip, tiial, by 

Sulpbnte of maKiiesia may bi^ dutceted tiictcits ftiriiierly described, the prrKncc 

by means of bydri>!iul|ilitin:t of ttmiiliau, of muriatic aciil and of magiieaia. In tUi 

ti'hich occaaioiw an imniL-diale precipitate *otutinn, lias been aacertaincd. Inthaican^ 

with this salt, ami wilb nu otiien pravidcil if carbonate ofhme aflord no precipitate, 

the water be previously deprived of alum, and if sulphuric acid and cva.por*tiun, to- 

if any be present, by miuns of carbonate ffcther with tbe addition of a little alcobcJ, 

of lime, and provided ali>o that it contains uccision no precipitate, tbe solution c«i- 

no uncnmbincd ncid. taini only nliiriale of maj^ncsia. If tbeK 

Sulphate of iron is precipitateil from wa- tcstf |;ivc precipitutes, wc niuit lepanw 

ter by alcohol, anil Ihi'ii >■ m.iy be easily the lime wliicli ii present bv aulpluiric Kii 

recognized by its pru|>rrtic(. and alcohol, and diitil otV tlic acid viib 

3. To aici-rlain tin.- presence of the dif- which it wai cnmbiiitd. Tlien the mazntiia 

fercnt niiirialca. iatobeseparated bytbc oxalic acid and ikt- 

Tbe muriates found in waters amount to liol, and the arid with wliicli it was uniled 

ri^ht, or to nine if niuiiate of iron lie in- is to bi.- diitillrd ofl*. If tlio liquid in ilir 

eluded. The most common by fir is niu- rtlort g'lvv a prrcipil;<tc with nitrUe of 

riatc of soda. silver, the water eoutaint muriate of tnaf- 

Muriate of Boda and uf potash may be nesiu. 
detected by the following method: — iiepa- Muriate of alumina may be discovered 
rate tlie su'lphuric ariil by alculiol and ni- by saturating tlie water, if it contain in 
tr*te of barj'tes. Dci-iiiiipDhc the cartliy eiceiis uf alkJi, witli nitric acid, and >f 
nitrates and nmriales by adding sulphuric separutinR the aulpliurie aciil by meinia'i 
acid. K^pel the exctss of muvixtic and nitrate of barytes. If the litjultl, tliui pa- 
nitric acidsby heat. Separate tbe sulphates rifii'd, Kive a prcci|nUte with carbonatcM 
thus ((jnonl by alcohol and barytes-watrr. lime, it contains muriate of alumina. The 
'liic water thiis puHlicil can cunlaiu no- muriate ofiron orof manKancse, if any b: 
tiling but alkaline nitrates aiul muriates, present, ia aim d('eom|iosL-(], and tlie irae 
If it form a preeipitalc with acetate of sil- precipitated by this salt. I'lie precipitate 
vcr, we may cdnclude, that it eonluns mu- mar be dissolved in muriatic acid, and the 
riale of soda or of piitaili. To ascertain alumina, iron, and miini^ancKc, if they be 
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evaporate todryncii, and diitolve the reni- 
duum in alcohol. Evaporate to dr\-neii, 
and dissolve the dry mass in water. If this 
last solution indicate the presence of lime 
by the usual tests, the water contained ni- 
trate of lime. 

To detect nitrate of ma|[fnesia, the water 
is to be freed from sulpliatcs and muri- 
ates exactly as described in the last pa- 
ragraph. The liquid thus purified is to be 
evaporated to dr}-ne86, and the residuum 
treated with alcohol. The alcoholic solu- 
tion is to be evaporated to dr}-ness, and 
the dry mass dissolved in water. To this 
aolution potash is to be added, as long^ as 
any precipitate appears. The solution, fil- 
teredi and again evaporated to dryness, is 
to be treated witli alcohol. If it leave a re- 
aiduum consisting of nitre (tlic only resi> 
duum which it can leave) the water con- 
tained nitrate of magnesia. 

Such are the methods by which the pre- 
aence of tlie different saline contents of 
water may be ascertained. I'he labour of 
analysis may be considerably shortened, 
by observing that the following sidts are 
incompatible with each other, and cannot 
exist together in water, except in very mi- 
nute proportion.*— 



Salts. 
Fixed alkaline 



Incompatible with 
f Nitrates of lime and 

:ed alkaline J magnesia. 

ulphates j .Muriates of lime and 
V. maKnesia. 

{.\lkalis, 
('arbonate of magnesia. 
Muriate of burytcs. 
{.\lkalis, 
Muriute of barytes, 
Nitrate, muriate, carbo- 
nate of lime. 
Carbonate of magnesia. 
r.Xlkalis. 
Sulphate of J Muriate of barxies, 
magnesia j Nitnite and muriate of 
L lime. 
r.Vlkalis, 
Sulphate of iron< Muriate of bar^'tcs, 

V.i'Urthy carbonates. 

. < Alkaline carbonates, 

^ \.K«rtliy carbonates. 

rSulphates,cxrcpt oflime. 
Muriate of lime < Alkaline carbonates, 

V^Earthy eartiouatcs. 
Muriate of mag C Alkaline carlxinates, 
neaia C Alkaline sulphates. 

TAIkalinc carlmnatrs, 
%••« an* J Carbonate of magnesia 
Nitme oflime -j „,.u,,,mina. 

l.SuIphates,cxcept oflime, 

fleside the subnanccs above described, 
there is sometimes found in water a quan- 
tity of bitumen combined with alkali, and 
in the state of suap. In sucli waters, acids 



occasion a coagulation; and the coagulum 
collected on a filter discovers its bitumi- 
nous nature by its combustibility 

Water also sometimes contains extrac- 
tive matter; the presence of which may be 
detected by niean.s of nitrate of silver. The 
water susf>ected to contain it must be freed 
from sulphuric and nitric acid by means 
of nitrate of Iea<l: after this, if it give a 
brown precipitate with nitrate of silver, we 
may conclude that extractive matter is 
prcsrnt. 

But it is not sufficient to know tliat a 
mineral water contaiiiHeertain ingredients; 
it is necessary to ascertain the prfiportions 
of these, and thus wc arrive at their com- 
plete analysis. 

1. The different aerial fluids ought to bo 
first separated and i-Kiiniated. For this 
purpose, a retort should be filled two- 
third.H with the water, and connected with 
a jar full of merrury, standing over a mer- 
curial trough. Let the water he made to 
boil for a quarter of an hour. The aiirial 
fluids will pass over into tlie jar When the 
apparatus is eo(»l, tlie quantity of air ex- 
pelled from the water may be determined 
either by bringing the mercury within and 
without the jar to a level; or it* this cinnot 
be done, hy reducing the air to the proper 
density by calrulatidn. Tiir air of the re- 
tort ought to he carefully subtracted, und 
the jar should be divided into cubic inehcs 
and tenths. 

Tile only gaseous bodies contained in 
water are, common air, oxygen g;is, nitro- 
gen gas, carbonic ari«l, suipliiii-rtted hy- 
drogen gas, and .sulpiuiruus artii. The last 
ta'o never exist in water together. The 
presence of either of them must l>e ascer- 
tained pre\iously hy the :i])plieution of the 
proper tests. If sulpiiiiretted hydrogen gas 
be present, it will he mixed with the air 
contained in the glass j:u-, a'ul must be se- 
parated before ibis air hr examined- For 
this purpose the jar must be removed into 
a tub ot warm water, and nitric acid in- 
troduced, wliieh will absorb the sulphu- 
retteil hulrogt n. The residuum is then to 
be again ])ut into a mercurial jar and exa- 
mined. 

If the water contain sulphurous acid, this 
previdiis step is not necessary. Intro«lucc 
into the air a so!uti<in of pure potasli, and 
agitate the whole gently, i he carlionie 
arid and sulphurous acid g:is will be :ib- 
sorl)ed, and leave the otiier gases. The 
hulk of this residuum, suhtiatted from the 
bulk of the whole, will give the bulk of 
the carbonic acid and sul[)hurous acid ab- 
sorbed. 

Kvap*)rate the potash slowly, almost to 
dryness, and leave it exjiosed to the at- 
mosphere. i>iilphate vf potash will l>o foint- 
(d, which may be separated by dis.solving 
the carbonate vt' pna^^h by means of diliit^il 
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ruiriatic aeid, arul Sllering llie solution. 
1U0)^aini ol' sulphate of polulh indicate 
S6.4 K^ina of HUlphiiruui acid, or 53.66 
cubic incliencif that aciil in tlir alatv of [^l. 
'I'lif bulk of siilpliiii'uusacid gai anccruin- 
ril by thii mrtliixl, sutitnrtccl fi-om the 
bulk of the ran absorbed by liiv potHsli, 
|;i*'» llie bulk of the carbonic aclii jjiii. 
N'ow lUU cubic int'hea nf cuibunir acid, at 
tile teinpcratiiri' "t fid' ai»l barometer 30 
iiiche*, weigh 46-6 grains, l-lencc it is easy 
to ascertain it. weiKhl. 

Ylie ica" rcmaiiiiu); may be cxamincu by 
the common Pinliiimeli'ical |rraccs»'». 

Uhcn a wuliT riintaiiia siilphtirciicil liy- 
di-(i)^'n Kot, ihu I'ulk of this tC^t ia lo he 
aacerlained in l\w fullouinK manner: Fill 
thref^-fourtlia of u jar witli tlie water to be 

and introduce a little nitrous gM, Tliis 
gax, miiinjt with the air in llic ii]>iii'r part 
of the jar, will form nilroiis acid, which 
will render the Walter turbid, by dctompn- 
■infctlic autphurrtted hydruifeu and pn-ci- 
pilHting lulpliur. (^ntiiiiu; lo add intraiis 
gas at intci-vida aslonj; a> red funiei appear, 
tliriitiirnu|ithe juraitdbhiwoutlheuir. If 
the hepatic nmell ciinliniie, repeat this pro- 
cras. The sulphur pn'cipitjitrd indicates 
the proporlinii of hrpatic irii* in the wulcr; 
one p'ain of aul])liiir iiidicBlinj( the pre- 
sence (if nearly J cubic incheh of this ;;^is. 

2. Alter harinK estimated llie ^rawous 
bodies, the next step is to usccrtuin the 
proportiim of the earthy carbonates, for 
this purpose it is iieot'iiary to deprive the 
water of ila sniplinrctied hydniprn, if it 

ex|msin)r il to ihc air fi>r a ronsiderjbk 
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ted. Dry the precipitate, anA nposc it ta 
the air fiir some time in a heat of SOC^, 
then treat it with acetic acid to diaiolre the 
magnesia) which solution is to be added ta 
the muriatic lolulion. The iron iatobe 
redissnlved in muriatic acid, prccipitaw.i 
by an alkaline carboniite, dried and wcij;bed- 
Add sulphuric acid to the muriatic >«lu. 
tion Bi long us any precipitate appears; thre 
heat till- uilulinn and conctnlratc. H«« 
the sulphate of lime thus obtained to red- 
ness, and weigh it. 100 grvina of it wc 
e(iuivaleulto74.7otcsrltt)n»teonimedrinl. 
Precipitate the mapicsia br means of car. 
bonale of koda. Un- it and wel^ it. Hut ai 
part remains in solution, evup»rate tn dti- 
nesi, and wash the residuum with i tuE- 
eient qiiaulity of diitillcd water, to dHulie 
the muriate of toda and sulphate ol time, 
if any be sliil preacni. Wlmt renuinibe. 
hind is carbonate of maKneiia. 1V'ci;,-hi'., 
and add its weight to the furmer. 'Vhie lui- 
phale of lime, if any, must alto be kP> 
rat>-il ai'd weighed. 

:l. Vi'e have next to ascertain the propor. 
linn nf mineral acids or alkalis. If any be 
pri'sriit unromhined. 1'lie acids which mii 
be present, omitting the gaacous, arc tie 
sulphuric, muriatic, and buracic. 

I'hc proportion of sulphuric acid is (*- 
lily determined. Saturate it w^tli batyld- 
water, ami icnite the precipitate. Il>> 
f^uina iif sulphate of btiytea thus fiirtDeij 
in<lle4ii' M.O of real sulphuric acid. 

Saturate the muriatic acid with biritrf- 
wi'.i-r and then precipitate the bintei h^ 
sulphuric acid. 100 parta of llie'if>niuu 
ipilaie arc cquiralt-nt to 2X7j gnint 
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The quantity of alum may be estimated the water to dryncsi, and treatin||^ the re* 
hj prtcipitatinf^ the alumina by carbonate liduum with alcohol, which dissolvei the 

of lime or of maf^csia (if no lime be pre- muriate, and leaves the sulphate, 

•ent in the licpiid). Eleven grains of the 5. If muriate of potash or of soda, wtth- 

alumina, heated to incandescence, indicate out any other salt, exist in water, we have 

100 of crystallized alum, or 55 of dried only to decompose them by nitrate of siU 

•alt. vcr, and dr}' the precipitate; for 18.2 of 

Sulphate of ma(^csi.i may be estimated, muriate of silver indicate \f.5 of muriate of 

provided no other sulphate be pre!«eiit» by potash; and 18.:i of muriate of silver indi- 

precipittftin)^ the arid by means of a bary- catc 7.5 of common salt. 

tic K;tlt. as 14.75 parts of ipiited sulphute The same process is to be followed, if 

of barytes indirate 7.46 of sulphate of ma};- the alknlme carbonates be present; only 

nesia. If sulphate of lime, and no (iihrr these carbonates nuisi be previously satu- 

tulphate, accompany it, this may be de- rated with sulphuric acid: and we must 

com{>OMul, and the lime precipitated by f>recipitate the muriatic acid by means of 

carbonate of nia^esia. The weight of the sulphate of silver instead of niti'ate. The 

lime thus obtained, enables us to ascertain presence of sulphate of so<la does not in- 

thc <|uautity of sulphate of lime contained jure the success of this pn>cess. 

in the water. The whole of the sulphuric If muriate of ammonia accompany either 

acid is then to be precipitated by barytes. of the fixed alkaline sulphates, without the 

This gives the quantity of sulphuric acid; presence of any other salt, decompose the 

and subtracting the ponion which be- sal ammoniac by baryies-water, expel the 

longs to the sulphate of lime, there remains ammonia by hoi ling, precipitate the biir^'tea 

that which was combined with the m:ig- by diluted sulphuric acid, and saturate the 

nesia, from which the sulphate of mag- muriatic acid with soda The sulphate of 

nesia may be easily estimated. b:u*ytes thus firecijiitated, indicates the 

If snip hate of soda be present, no earthy quantity of muriate of ammonia; 14.75 

nitrate or muriate can exist. Therefore, grains of sulphate indicating 67.0 grains 

if no other earthy sulphate be present, the of this salt. If any sulphate be present in 

magnesia may be precipitated by so<la,dri- the solution, they ought to be previously 

cd and weighed; 2.46 grains of which in^ se])arated. 

dicate 7.46 grains of dried sulphate of If common salt be .'urrompanied by mu- 

magnesia. The same process succeeds riatc of lime, muriate of magnesia, muriate 

when sulphate of lime accompanies these of alumina, or muriate of iron, or by all 

two sulphates; only in this case the prcci- these together, without any other salt, the 

pitate, which ccmsiats both of lime and earths may be prccipitatt d by barUes-wa- 

magnesia, is to be dissolved in sulpliurir ter, arul redissoived in ihiiria-ie :icid They 

acid, evaporated to dr\'ness, and treated are then to be separated from each other 

with twice its weight of cold water, which by the rules formerly laid down, and their 

dissolves tlie sulphate of magnesia, aiu! weight, b<ing determined, inrlcatrs the 

leaves the other salt. Let the sulphate of (|uaiitity of every jurtirular eariliv muriate 

magnesia be evaporated to drvm-ss, i>x- contained in the water. For 50 grains of 

posed to a heal Jif 40u**, and weighed. The lime indicate 10;> of drieil muriate of lime; 

same process succeeds, if alum be piTseiit •>0 grains of magnesia imlicate V.H) of the 

instead of sulphate of lime. The precipi- muriate of that earth; and Jl 8 grains of 

tate in this case, previously dried, is to be altimina iiulieate liK> of the muriate of alu- 

treated with acetic acid, which dissolves mina. The barytes is to lie separated from 

tlie m.-%gnesia, and leaves the alumina. The the sohiiion by sulphuric acid, and the 

magnesia may be again precipitated, dried muriatic neid expelled by heat, or satura* 

aiul Weighed. If sulphate of iron be pre- ted with scnla; the conunoii salt may then 

sent, it may be separated by exposing the be ascertained by e\aporation: subtracting 

Water to the air for some day.s, and mixing in the last case the proportion of common 

with it a portion of alumina, llolh the ox salt indicated b\ the known <|uantity of 

ide of iron, and the sulphate of alumina, muriatic acid, trom which the eaiihs had 

thus formed, precipitate in the slate of an been separated. 

insoluble powder. Thi' sulphate of mag- Wlieii sulphates and muriates exist to- 

nesia may then be estimated by the rules gctlicr, they ought to be separated either 

abo%'e given. I>y precipilatingthe sulphates by means of 

Sulphate of iron may l>e esiimate<t by alcohol, or by evapi>rjting the whole to 

precipitating the iron by means of prusslc dr>iu'Ns, and dissolving the earthy muriates 

alkili, having previously determined iIk; in alcohol. The salts thus separated may 

weight of the precipitate produced by the be estimated by the rules already laid 

prussiate in a solution of a given weight of down. 

sulphate of iron in water. If muriate of When alkaline and earthy muriates and 

in)n be also present, which is a very rare sulphate of lime occur together, the last is 

visr\ it may be separated by evaporating to be decomposed by means of muriate of 
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• Watib {OxvgbsiiedJ. or deutoxide 
ofbydrogen. Tliii intemting' compound 
hu bcenlatclv fornird by M. Tbenard, and 
Ml account i>f'it piiblUlicd in tin- tenth vo- 
lunc oflbi' \nnalci <!(.' Cbimk c1 1'liyskiiic. 
The dcutolide of biiriiini bcln^ diHsulvcd 
in water, and tiilpliiiric acid kdik-d, the 
prtilonidc ofUiriuro <ir liarytcs f'iklh Uou-n, 
Icavhig tlie uxygcii conibinul »Uli the wa- 
ter. It conuins, »t .i'2 drprea Fa]irt-rlirit 
CI' the qii:mtity of oxy- 









cubic inch abi>«rbs 662 cubic incbcs —a 
234.46 gr. forming iTCi.^li grains, and ac- 
qiiirci a spccilic j^uvtty of l.ii.). ilencc 
1.0 in volume, beconit* apparently l^i 
containing 1324 vulunici of i>xvf^-nj and 
1 tberefbre contains very nearly lUOO ve- 
in consequence of this great density, 
wlien It is poured into comnion water, we 
see it fall dnvn lliniugh that licinld like a 
sort of sirup, Iboufb it Is vi-ry solubli.' in 
it. It allackii Iht tpiJermis almost in- 
atantiv, and pmducrs a prlcklini; pain, tbe 
dimtion ofwhicli vai^ies, acconllnc to the 
quantity of the liquid applied to ltl« skin. 
If this quantity Ih' ton (Treat, op if tbe li- 
quid be renewed, tlic skin itself ir bttack- 
ed and destroyed. Winn a(iprK.-d to tlie 
tongtie, il wbltens it also, thickens the sa- 
liTa,anil pmtiices in the organs of taslu a 
sciiMtiondifficult tui'xprcsfc, butone whicb 
approaches to that of taKar emutic. Its 
action on oxide of silver is rictedinKly vi. 
olcnt Evet? drop of the liquid let fall on 
the dry oxide, pruducci a i-eal eiplosion; 
and so much licat is evolved, tliat if the 
experiment he made in a dark place, the 
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and diluted it, lo thu it eontained only I 
timei iti volume of oiygen. He pused 21 
measures of it into a tube filled with m» 
cury. He then introduced a lillle fibri^ 
quite while, and recently extracted fra* 
bloo<l. The oxygen bef^n instantly lu be 
disengaged from tlie waten the mcrcnT 
in tlie tul>c sunk; at the end of six minuM 
the water woa completely disoiygrnited: 
for it no longer ufliTi raced witb oxide al 
silver. Havingtben measured the gaadi*- 
engaged, be found it 176 measures = I 
+ 22, lliat ia to u) , as nmdi as die liquid 
contained. This gascontaitied neitherctf- 
bnnic acid nor azote. It was pure oxfim. 
^'he same fibrin placed in contact tsitb new 
portions of oxvg^cnatcd wvter, acted in tkt 

L'rca, albumen, liquid or solid, and gela- 
tin, dci not disengage oxygen from wsltr, 
even vcrj' much oxygenated. But ihe lii. 
sue of tbe Inngi cut into thin slices, lai 
well washcdi that of tlie kidneys and Un: 
spleen, drive tbe oxvgcii out of the »ittr, 
with as much facility, at leaM.as fibrin dot*. 
The skin and tlie veins piiuses* the sane ' 
pro|Krty, but in a weaker degree. TTifsc 
results are equally interesting and nyilt- 
rioiis. For a valuable application of oxy- 
genated water, sec Paists.* 

• Waveli.ite. Colour graytib-trhlte. 
Imitative and crystallited, in very oh^fpi 
four-sided prisms, flatly bevelled nn ik 
extremities, or truncated on the obtuse la- 
teral edges. SliininfT, pearly. Fragmtini 
wedge-shaped. Translucent. As hanl u 
fliior spar. Brittle. Sp. gr. 2.3 to 2 8 hi 
constituents arc, alumina 70. lime 1.4, ra- 
ter 26.3.— JJory. It is said to contain ilui 
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•ome propertiei common to it with resini. low fusibility of wax. Wax if very iifefUl„ 
like them, it fumi»hea an oil and an acid especially as a better material than an/ 
by diitillation, and is soluble in all oils; but other for cundles. 

in several respects it differs sensibly from Wax may l>e di-prive<l of its natural yeJ^ 
reains. Like these, wax has nut a stmnf^ low diMv^i fcabie coliuir, and be perft^ctly 
aromatic taste and smell, but a very weak whiiened by t-xposure to the united action 
smell, and when pure, no tuite. With tlic of air and writer, by which method the 
heat of boilini^ water, no principles ai-e colour of muny sub.<»tances may be deatruy- 
distillcd from it; whereas, with that heat, ed. 

some essential oil, or at least a spirit us The art of blcachiMg* wax Cfmsists in in- 
rector, is obtained from every resin. Far- crcasin^i^ its surface; for which purpose it 
ther, wax is less soluble in alcohol- If wax mui^t bo melted with a drf^ree of heat not 
be distilled with a heat fp^eater than that sufficient to alter its quality, in a calditm so 
of boiling water, it may be dcrumposed, disposted, that tlie melted wax may flow 
but not so easily as resins can. liy this gradually throuf^h a pipe at the bottom of 
(iistilUtion a small quantity of water is first the ral(lr<jn into a large tub filled with wa- 
Meparated from the wax. and then bome ter, in which is fitted a larj^ wooden cyhn- 
Very volatile and very penetratini^ acid, ac- der, that turns continually round its axis, 
companied by a small quantity of a very and ti[ion wiiich the mtlted wax falls. Aa 
fluid and very odoriferous oil. As the <lis- the surface of this cylinder isalwavs moist- 
tillation advances, the acid becomes more ened with cold water, the wax fallin|c upon 
and more strong, and the oil m<ire and it dors not adhere to it, but quickly be- 
more thick, till its consistence is such, that comes solid and flat, and acquires the form 
it becomes solid in the receiver, aiul i» then of rihiiunds. 'I'iie continual rotation of tho 
called butter of waX. When the distilla- cylinder (-arric.<» off these ribbands as fast 
tion is finished, nothiiif^ ri'mains but a small as they arc formed, and distribute! them 
quantity of coal, which is almost incum- through the tub. When all the wax that 
bustible. is to he whitened is thus formed, it is put 

Wax cannot be kindled, unless it is pre- upon largr frames covered with linen clothe 
viuusly heatc«l and reduced into vapours; Mhicli arc supi>orted about a foot and a holt* 
in which respect it resembles fat oils. The above the |;round, in a situation exposed to 
oil aiKl butter of wax may by repeated dis- the air, the dew, and the stin. The thick- 
tillations be attenuated and rendered more ncss of the several ribbands, thus placed 
and more fluid, because some {Mirtion of upon the frames, ought not to exceed an 
acid is thereby separated from these sub- inch and a half, and they ought to be 
Ktances; which effect is similar to what moved from time to time, that they ma/ 
happens in the distillation of other oils anii all be equally exposed to the action of the 
oily concretes: but this remarkable effect air. If the weather be favourable, the co- 
attends the repeated distillation of oil and lour will l>e changed in the space of some 
butter of wax, that thcv become more and diivs. It is Ihen to be re -melted and form- 
more soluble in alcohol; and that thev never ed into rih}>ands, and e\|iosed to the action 
acquire greater consistence by evaporation of the air as het'ore. The»e operations are 
of their more fluid parts. Hocrhuave kept to be repeated till the wax is rendered per- 
butter of wax in a glass vessel ojien, or fectly white, and th.-n it is to be melted 
carelessly closed, during twenty years, into cakes, or formed into candles, 
without acquiring a more solid consistence. * Wax is composed, according to MAf. 
It may be remarked, that wax, its butter, (lay-Lussac and Thcnard, of 
ami its oil, difler entirely from essential Oxygen, 5.344 

oils and resins in all the above mentioned Hydrogen, 12.f>72 

properties, and that in all these they per- Carbon, HI. 784 

fcctlv resemble sweet oils. Hence Macquer 

concludes, that wax n^bembles re.<iins only 100.000 

in being an oil rendered concrete by an SeeCEaiN.* 

acid; but that it diflers essentially from Wax is employed for many purposes in 
these in the kind of the oil, which in resins several arts. It is also used in medicine aa 
is of the nature of essential oils, while in a softening, emollient, and relaxing reme- 
wax and in other analogousj)ily concretions d\: but it is only used externally, mixed 
(as butter of milk, butter of cocoa, fat of with other substances, 
animals, spermaceti, and myrtle-wax) it is Weld, or Woald (reseda luteola^ 
of the nature of mild, unctuous oils, that Linn.), is a plant cultivated in Kent, Here- 
arc not aromatic, and not volatile, and are fonUhire, and many other parts of this 
obtained from vegetables by expression. kingdom. Tlie whole of the plant ii used 
It seemi pmbuhle, that the acidifying for dyeing yellow; though some assert, that 
principle, or oxygen, and not an actiul acio, tho seeds only affonl the cohmring matter, 
may be the leading cause of tlie soliditv, or Twx> sorts of weld are distinguished: tlio 
Vol.. If. A4 
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baaUrd, or vild, wliich ktotc naturall; in 
the fields; xnd the cultivated, tlie bUUii of 
whicb are imatler, and not lo high. For 
dyeinff, the latter it preferred, it abound- 
ing more in cnlourin); matler, 'I'Jie more 
slender the itulk, the more il is valui-d. 

Wlien the veld in ripe, il in pulled, dried, 
and made into bundles, in u'bich state it ia 

The yellow commiinicutefl to wnol by 
wtid has little permancnry, if the wool be 
not previouilf prepart-d by scime mordant. 
For lliis purpose uluni and tartar are used, 
by mean* of whii'h this plant f[ivcs a vv\-y 
pure jtIIow, which has the advantaf^ of 
being permanent. 

For the boilin);, which ia conducted in 
the common wuy, lie Hut di rue Is four nunces 
of alum ti) every p<>und of wool, and only 
one ounce of tartar: many dyer*, however, 
use half as mucli tikrtar as alum. Tartar 
render* the colour paler, but more lively. 

For the weldinj;, that Is, fur the dyein? 
with weld, the plant il boiled in a fresh 
bath, enclosing it In a bag of thin linen, and 
keeping it from rising to the tup by mi-ins 
of a heavy wooden cross. Some dyers boil 
it till il links lo the bottom of the copper, 
and then let a cross down upon it; others, 
when it is boiled, take it out with a rake 
and throw it away. 

Hcllot dircrli fire or six pounds of weld 
for every pound of clntlii but dyers tcldom 
use so much, cnntcnting themselves with 
three or four pounds, or even much less. 

To dye ailk plain yellow, in general no 
otiicr ingrcdicnl than weld is used. The 
silk ouglit to be scoured in the propoKion 
of twenty pounils of soap tt^tlic hundred, 
and afterward alumed and refreshed, lliat 



WHI 



1 



more of (he alkaline aolutiOD il added, lli_ 
effect of which ia tn ipve the colMir a goU 
cast, and lo render it deeper- la thia «if . 
the process ia lo be contintictl, until ds f 
silk has attained tlie deiireil ahadr; Ibc al- 
kaline siilution rnay atao be added alaig i 
wilh the aecond drcoctinn of the weld, Ui I 
ways taking care, that the twth la not tiw I 
hnt. 

If wc wiah to produce yellows withnoK 
of a go'd or jonqiillle colour, & quantity rf I 
anotta proportioned lo the shade reqaitrd 
must be added to the balh kIodk witk ifa 
alkali. 

A walrr-colour, called weld-fcUvw', Is 
much used by paper han^ng nunnbctn- 
rera. 'I'his is the colouring matter ofwdd 

[ireri pita ted with an earthy tuae. TbeM> 
owing is given in the Philosophiul Vap- 
line as a method of preparing It very ioc: 
—Into a copper veaael put four poimdi gf t 
line washed wliiting and at niuidi soft wa- 
ter, and boil them together, atirriiic tka I 
with a deal stick, till the whole fem s | 
smooth mixture: then add gnduallytvdTC I 
ounces of powdered alufn, >UU Kiniv, 
till the effervescence ceasca, wtd the whok ' 
is well mixed. Into another copfKT pot 
any (juaniity of weld, ^th the mots upper- 
must, pour in soft water cnouifa to aim 
every part containing seed: let it bsilf bot 
not more than a quarter of an bouR take 
out tlie weld, and set it to drain, and pais 
the whole of the liquor through lamd. 
To the hot mixture of earth and water. Hid 
as much of this decoction at will pswhwt 
a good colour, keep it on the fire UA it 
boils, and then pour out iuto • deal or 
earthen vessel. The nest day the nqwr 
e decanted, and the colour dried on 
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White, SpAKitH, ind Wbitk Lbad. and is so raroficd, that it frequently over- 

See Cbkvsb. flows the vessfl containing it, if this be 

Whitivc. Chalk cleared of its ip^sser nearly full. An intestine motion is excited 

impuritiea, then ground in a mill, ami made among its parts, accompanied with a small 

up into small loaves« is sold under the name hissing noise and evident ebullition. The 

•f whiting. bubbles rise to the surface, and at the same 

Wins. Chemists pve the name of wine time is disengiiged a qukntity of carbonic 

in general to all liquors that have become acid of such purity, and so subtle and dan- 

•pintuous by fermentation. Thus cider, gcrous, that it is capable of killing instantly 

beer, hydromel or mead, and other similar men and animals exposed to it in a place 

liquors, are wines. where the air is not renewed. The skins. 

The principles and theory of the fermen- stones, and other grosser matters of the 

lation which produces these liquors are grapes arc buoyed up by the particles of 

essentially the same. The more general disengaged air that atlhcre to their surface, 

principles we have explained under the are variously agitated, and are raised in 

article Kbrmbntation. form of a scum or soft and spong\' crust, 

All those nutritive, vegetable, and animal that covers the whole liquor. During the 

Blatters, which contain sugar ready formed, fermentation this crust is frequently raised, 

are luaceptible of the spirituous fermenta- and broken by the air disengaged from the 

tton. l*hus wine may dc made of all the liquor which forces its way thmugh it; af- 

juicea of plants, the sap of trees, the infu- terward the crust subsides, and becomes 

sions and decoctions of farinaceous vege- entire as before. 

tables, the milk of frugivoroua animals; These rflects continue while the fermen- 
and lastly, it may be made of all ripe sue* tation is brisk, and at last gradually cease: 
culent fruits; but all these substances are then the crust, being no longer supported, 
not equally proper to be changed into a falls in pieces to the bottom of the liquor 
good and generous wine. At this time, if we would Ihive a strong 

Astheproductionof alcohol is the result and generous wine, uU sensiblt* fermenta- 
of the spirituous fermentation, that wine tion must be sioppud. This is done by 
majf be considered as essentially the best, putting the wine into close vessels, and 
which contains most alcohol. Hut of all carrying these into u cellar or other cool 
•ubttancea susceptible of the spirituous place. 

fermentation, none is capable of being con- AAcr this first operation, an inter%*al of 
verted into so good wine, as the juice of repose takes place, as is indicated by the 
the grapes of France, or of other countries cessation of the f»ensil>lc cflects of the tpi- 
that are nearly in the same latitude, or in rituous fenm-ntatiun; and thus enables us 
the tame temperature. The grapes of hot- to preserve a ru{uor no less agreeable in its 
ter eountriesy and even those of the south- t.iste, than useful for its reviving and nutri- 
cm provinces of I->ance, do indeed furnish ti%c qualities when drank moilcrately. 
winea« that have a more agreeable, that is If we examine the wine produced dy this 
more of a saccharine taste: but tliesc wines, first fermentation, we sliall fmd, that it dif- 
though they are sufiiciently strong, are not fers entirely and essentially from the juice 
so spirituous as those of the provinces near of grapes before fermentation. Its sweet 
the middle of Prance: at least, from these and saccharine ta&te is changed into one 
latter wines the best vinegar and brandy that is very diOercnt, though still agreea- 
are made. As an example, therefore, of ble, and somewhat spirituous and piquant, 
apiritiioui fermentation in general, we shall It has not the laxative quality of must, but 
describe the method of making wine from alfects the head, and occasions, as is well 
the juice of the grapes of France. known, dnmkenness. Lastly, if ii be dis^ 

This juice, when newly expressed, and tilled, it yiehls, instead of the insipid water 
before it has begun to ferment, is called obtained from must by distillation with the 
must, and in common language sweet wine, heat of boiling water, a volatile, spiritu- 
It is turbid, has an agreeable and very sac ous, and inflrimmable rupior called spirit of 
rharine taste. It is very lax.itivc; and when wine, or alcohol. This spirit is conse* 
drank too freely, or by persons dis|>osed to quently a new being, priuhiced by the kind 
diarrhoeaa, it is apt to occasion these dis- of ferment.ition culled the vinous or spi- 
ordert. Its consistence is somewhat less ritutuis. See .\i.cohol. 
fluid than that of water, and it becomes When any licjiior iindt-rgoes the spiritu- 
almott of a pitchy thickness when dried. ous fernientution, all its |:ans seem not to 
When the must is press4'd from the ferment at tin- s:iine time: otherwise the 
l^peiv and put into a proper vessel and fermentation won hi probably b«* very quick. 




the ezpcNNUt of the place. It then awcUs, anotlier liquor less disposed. Experience 
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liM Hhovn, th«t a wine, the rcrmentition of 
which ii very slow and tedious, is never 
good or I'cry apiritiious! Hnd thererore, 
when the weather ii too cnlil, the feiinen- 
tation is usually accclemleil by lieiting the 
place in uhich tlie wine is nudr. A pro- 
posal lias been made by a person very in- 
tellif^nt in econumical atfaira, to apply a 
greater than the usiiul lieat to icrcleratc 
the fermentation of the wine, in those yean 
in which Rrapea h«ve not been siifficienthr 
ripened, iiiid when the juico is not suffi. 
ciently diipnscd to fernicnlalion. 

A too hasty and violent feitnentation ii 
pcrhapi also hiirtful, from the diaalpation 
and loss of some of ihc spirit! but of this 
we are not certain. Howevi-r, wc may lUs- 
tinj^ish in the ordinai'y method of making 
wines of grapes, two p['rio<U in the fer- 
mentation; the first of wliich lasts ilkiring 
the qipearanee of the ueniiible efTtets above 
mentioned, in which the greatest number 
nf fermentable particles ferment. After this 
lirat effort of fermentation, these effects 
tensiblydiminiih, and ought to be stopped, 
for reasons hereafter to be mentioned. The 
fermentative motion of the liquors tlien 
ceases. The helen^cneoiia parts, that were 
suspended in the wines by this motion, and 
render it muddy, are separated, and form 
a sediment called the lecaj after which the 
wine becomes clear; but thtiiigh the opera- 
tion is then considered as finished, and tlie 
fermentation apparently ceases, it docs not 
really ceascj and i( ought to be continued 
■" 1 degree, if we wuuld have good 
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and meliorate the wine, if the leniible ^- 
mentMion have regularly pruceeded, bihI 
been stopped in due time. We know cer- 
tainly, that if a sufficirnt time hate art 
been allowed for the first period of the fer- 
mentation, the unfirmented matter Ibst 
remains, being in too large a (luantilj. will 
then ferment in the bottlei>, or cloae ves- 
sels in which the wine is put, and will o& 
caBion ctfects so much more sensible, M 
the lirilfermentatlon shall have been KWDer 
interrupted: hence these wines are alwtn 
uirbid, emit bubbles, and sometimes break 
the bottles, from tlie large (]u:inlity of sir 
disengaged during the fermenlation. 

Wi: bavc an instance of these effecu ii 
the wine of Champagne, and in others rf 
the same kind. I'he sensible femienuiica 
of these wines ii interrupted, or rather np- 
pressed, that they may have this iparklilf 
(jnulitv. It in we'll known, that these winci 
make (he corks fly out of the bottleti tkit 
tliey sparkle and frotli when they are pour- 
ril into glasseB; and lastly, th:it the* hart 
a taste much more lively and more piquaat 
than wines that do not sparkle: but this 
sparkling quality, and all the efTecu de- 
pending on it, are only caused by a eoni- 
dcrablc quantity of carbonic acid gas,whiek 
is disengaged duritig the cnnfined fenDCiK- 
atiun, that the wine has undergone in chiie 
vessels. I'his air not having an opponunitl 
of escaping, and of bring (iiasipatrd as te 
as it is ilisengaged, and being intcipMed 
betwiit all the parts of tho wiiic,caii^inM 
sure with them, a " "" 
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ine ntation. lliii icid ferroent»tion in vrrv 

m 

iilnw ftnd insrnsiblr, when the wiiie is in- 
cliidril in vrry clone Tcisels, and in a ctiol 
place; but it {gradually advancci, so tlut 
in a rrrtain time the wine, instead of be- 
inf^ impnivcd, bccnmes at la^t sour Thin 
evil caiimit )>e remedied; because the ter- 
mentation may advance, but cannot be re- 
Tcrted. 

U'ine-merchants, therrfiire, when their 
wine& become sMuri cun only conceal or ab- 
sorb this acidity bv certain substances, as 
bv alkalis and aliNorl>cnt earths. Hut th(-i»e 
substances ^\\c to wine a dark f^reenish 
colour, and a taste which, though nut acid, 
is somewhat diKapfrceahle. HcnideK, cal- 
carcfius earths accelerate consiilerablv the 

m 

total destruction and putrefaction of the 
wine. Oxides of lead, h»vinf; the property 
of forming with the aciJ of vinegar a aah 
of an agreeable saccharine taste, which 
does not alter the colour of the wine, and 
which liesides hut the advantage of stop- 
ping fermentation and putrefaction, might 
be very well empIoye<l to remedy the aci- 
dity of wine, if lead and all its' prepara- 
tions were not pernicious to health, as they 
occasion most terrible colics, and even 
<Ieath, when taken internally. \Vc cannot 
believe that any winc-nierchant, knowing 
the evil connequences of lead, should, fur 
the sake of g:tin, employ it for the pur]M)Bc 
mentioned; but if there be any surh jier- 
aons, they must be considered as the poi- 
•oners and murderers of the public. At 
Alicant, where ver>* sweet wines are made. 
It is the practice to mix a little lime with 
the C^I)es before they arc pressed. This, 
however, can onlv neutralize the acid al- 
ready existing in the grape. 

If wine contain litharge, or any other 
oxide of lead, it may be discovered by 
evaporating sonic pints of it to dryness, 
and melting the residuum in a crucible, at 
the Ixittom of which a small button of lead 
mav be found af>cr the fusion: but an ea&icr 

w 

and more expeditious proof is by pouring 
into the wine some liquid sulphuret. If 
Che precipitate occasioned by this addition 
of the Sid p buret be white, or only coloured 
by the wine, wc may know, tluU no lead is 
contained in it: but if the precipitate bo 
dark coluurecl, brown, or liliu'kisli, we may 
conclude, that it contains lead or iron. 

I'lie onlv substances that cannot absorb 
or destroy, but cover and render support- 
hblo the sharpness of wine, without any 
inconvenience, aie sugar, honey, and other 
fktircliarine alimentary mat tern; but they 
can succeed only when the wine is ver^' 
little arid, and when an exceeding small 
cpiantity only of these substances is sufH- 
cient 111 produce the desired effect; other- 
ivifkc the wine would have a sweetish, tart. 
And not agreeable taste. 

i'rom what is here laid concerning the 



acescency of wine, we may conclude, that 
when this accident happens, it cannot by 
any go<Ml method be remedied, and that 
nothing remains to be done with sour wino 
but to sell it to vinegur-makcrt, as all ho- 
nest wine-merchants do. 

* As the must of the grape contsins a 
notable proportion of tartar, which our cur- 
rant and gooseberry juices do not, 1 have 
been uc<'UHtr)mcd, for many years, to re- 
commend in my lectures, the addition of 
a small portion of that salt to our mutt, to 
make it ferment into a more genuine wine. 
Dr. .MMlulloch has lately prescribed the 
same addition in his popular treatise on 
the art of making wine. 

The following is Mr. Urandc's valuable 
table of the quantity of spirit in different 
kinds of wine: — 

Proportion of 
9/tiril per ceni 
bjf meaottre. 

1. I.issa, 26.47 

Ditto, 24.35 

Average, 35.41 

2. liaisin wine, 26.40 

Ditto, 25.77 

Ditto, 2.;.20 

Average, 25.12 

3. Marsala, 26.3 

Ditto, 25.5 

Average, 25.9 

4. Madeira, 24.42 

Ditto, 2.^.93 

Ditto (Sircial) 21.40 

Ditto, 19.24 

Average, 22.27 

5. Currant wine, 20.55 

6. Sherry, 19.81 

Ditto, I9.a? 

Ditto, - 1H.79 

Ditto, 18.25 

Avcnige, 19.17 

7. TcncrilTo, 1979 

8. Crihires. 19.75 

9. I^chryina Chrisli, .... 19.70 

10. Const uitlia, white, - - - • 19.75 

11. Ditto red, 18.02 

12. Lisbon, 18.94 

l.>. Malacca, (K.Or.) 1894 

14. Mucrllas, 18.49 

15. Hrd .Madeira, 22..)0 

Ditto, 18.40 

Average, 20..;5 

16. Cape MiiRrhat, 18.25 

17. Cape Madeira, 22.94 

Ditto, 2«>50 

DitK. IH.U 

Average, 20.51 
l.H. Crape wine, IH.ll 

19. Calravella, 19.20 

Ditto, 1810 

Average, 18.65 

20. Vidonia, 19.25 

21. Alba Flora, 17.26 

22. Malaga, - 17.26 
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Prti-BTiiaatf growl wild in lome part* of Fnnc«, mi 
ipiriiperceni on the coBiti of the Baltic Sem; the wild 
iy meatuit. woad, uid tint which ii cultivated far tht 

i. White llermitage, 17-43 lue nf the dyera, appear to be the mbc 

L [faHiiilloa, 19.00 apcciei of plant. 

nito Ir^6 I'hc preparation of woad for dwaf, u I 

Average, iai3 practiacd in Fmnce, ii minutely deicnbtd 

!. Claret 17.11 by Astnic, in liii Memaira for a Maiwal 

Ditto 16.-1^ TJiatory nf Lan^edoc — The pbnt MM 

Ditto ll.UtJ run1iatfirit<it-«ariiKiipTigbtleaTMab«a 

Ditto I'-^.^l a foot long and lii inchea hnadi wba 

Average, 13.10 Uiesc han;; downvirdi, aiid turn ycUo*, 

S. Malmiey Madeira, 16.40 thvy are fit fi)r gaiheringt five ciopa ut 

T. Lunel 15.53 fathered in one j'car. The leave* arc car- 

3. Sheraai, li.5-J ricd directly to a mill, much rcaeablinf ikt 

3. Syracuse 15.38 oil nr tan-milU, and ground into a imoglt 

J. ^uteme H:J2 paste. If ihii proccii were defcRtd fee 

I. Burgundy, 1C.6U some time, they would putrefy, utd bm! 

Ditto 15.22 furtli an insupportable stench. The paitr 

Utio I4,Sj is laid in heaps pi'eised close and sMolli, 

Uuo - 11.95 and the blackiih crust, which fomiantlk 

Average, 14.57 outside, reunited if it happen to cnck if 

3. Hock U.37 this were neglected, little wormawDuldbi 

IKtto lo.OO produced in the cracts, and the woad vsul: 

IKtto (old in cask) .... K.SS lose part of its strength. After lyinj fa 

Average, 12.W fil\ccn days, the heapa arc opened, lb 

X Nice U-6.i crutt rubbed and miicil with the insidt. 

i. Barsac, I.i.SR and the matter formed into oval biUi. 

5. Tent, lJ.:iO which are pniied close and solid in «u^ 

6. Champagne, (still) .... tJ.80 en moulilM. These arc dried upon hurdki 

Ditto (sparkling) . . . IJ.HO in the sun they turn block on the ouuide, 

Ditto (red] 13.56 in a clnae place yellowish, especial!; if tk 

Ditto (ditiu) 11.30 weather be rainy. The dealers in thiscoB- 

Average, 12.61 mndity prefer the first, though it is uid 

7. Red Hermitage 12.32 the workmen find no considerable diSc- 

8. Vin de Crave 13.94 rencc between tlie two. The goal tab 

Ditto 12.}<0 ai-e distinguislied by their being wci^rtv, 

Average, ].'>.37 nf a pretty agreeable smell, udiwh^rob- 

9. Frontignac 1279 bed, of a violet colour within. 
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colourt dyes woollen of • green; which, doced by the infusion of ^Is. A pkte of 

like the p^een from indigo, changes in the zinc throws down a black metallic powder 

air to a blue. This is one of the nicest from the solution of this metal in muriatic 

processes in the art of dyeing, and does acid. Prussiate of potash tlirows down a 

not well succeed in the way of a small ex- pearl-gpray precipitate. 

periment. Nitric acid diiisolvcs with facility both 

* WoDAKirM. A new metal recently the metal and its oxide, and the solution 

discovered by L4impadius in the mineral yields colourless necdlu-form crystals, 

called IV»odan pgritet. This metal has a which readily dissolve in water.— Gi/6en*t 

bronze-yellow colour similar to that of co- Annalen der Phaitik^ September 1818.* 

bait glance; and its sp. gr. is 11.470. It is * \\ oodan PyaiTES. See Oaas 09 

malleable; its fracture it hackly; it has the Wooanium.* 

bardness of lluor spar; and is stroogly at- * Wood (Opal). See Opal.* 

traded by the magnet. Wood (Kock). The ligniform asbestue. 

It if not tarnished by exposure to the * Wood>stonk. A sub-species of horn- 

atmosphere at the common temperature; stone.* 

but when heated it is converted into a black * Wood-titc . See Ores op Tin.* 

oxide. Wo oTi. The metal extracted from some 

The solution of this metal in acids is co- kind of iron ore in the East Indies, appa- 

lourless; or at least has only a slight wine- rcntly of gYKxi quality. It ctmtains more 

yellow tinge. Its hydrated carbonate is also carl>on than steel, and less than cast iron, 

while. The hydrate, precipitated by caua- but from want of skill in the management 

tic ammonia, is indigo-blue. is tar from homogt^neous. — Phil. TroMa. 

Neither the alkaline phosphates nor ar- * Wort. See Beer, DistillatioNp 

•eniatcs occasion any precipitate, when and Fermentation.* 

dropped into a saturated solution of this * Wolpuam. See Ores op Tlscs- 

metjd in an acid: nor is any precipitate pro- t e n.* 



• '^TANOLITE. Axinite.* earth with much heat, leaving the silex, 

X * Yeast. See Fermentation, and the highly oxided iron, undissolved. 
and Bee AD.* Mix the two liquora, evaporate them to 

• Yellow Kahth. (>)lour ochre-j-el- drynoHs, ridisHolvc, and filter, which will 
low. Massive. Dull. Fracttire slaty or separate any silcx or oxide uf iron that may 
earthy. Streak somewhat shining. Opaque, have been ]of\. A few drops of a solution 
Soils slightly. Soft. Easily frangible. Ad- of carbonate of potash will separate any 
heres to the tongue. Feels rather greasy, lime that may be present, and a cautious 
8p. grav. 2.24. Before the blow-pipe it is addition of hydrusulpliui-et of potash will 
converted into a black and shining enamel, throw down tlic oxide of manganese that 
Its constituents are, silica 92, alumina 2, may have been left; but if too much be 
lime 3, iron 3.— ^erfl/-Grfi//of. It is found employed, it will throw down the yttria 
at Wehraw in Upper Lusatiu, where it is likewise. Kisily, the yttria is to be prcci- 
associated with clay and clay-ironstone, pitatid by pure ammonia, well washed, and 
When burnt, it is sold by the Dutch as a dried. 

pigment, under the name of English red. Yttria is perfertly white, when not con- 
It was used as a yellow paint by the an- taminated with oxide of mangHne.<ie, from 
cienta.* which it is not easily free<l. Its specific 

* Yenite. lievrite.* gravity is 4.K4J. It has neither taste nor 

Yttria. This is a new earth, disco- &mell. It is infusible alone; but with borax 
vercd in 1794 by Prof, (radolin in a stone melts into a tr^mspaiTnt glass, or opaque 
from Ytterby in Sweden. See (jadoli- white, if the borax were in excess. It is 
Ni TE. insoluble in water, and in caustic fissed al- 

It mav be obtained most readily by fusing kalis; but it dissolves in carbonate of am- 
the ga<lolinite with two parts of caustic monia, though it requires live or six times 
potash, washing the mass with boiling wa- as much as glucino. It is soluble in most 
ter, and filtering tlie liquor, which is of a of the acids. I'hc oxalic acid, or oxalate 
fine green. Tliis liquor is to be evapora- of ammonia, forms precipitates in its solu- 
ted, till no more oxide of manganese falls tions perfectly resembling the muriate of 
down from it in a black powder; after silver. Prussiate of potash, crystallized 
which tbe liquid is to be saturated with and rcdissolvcd in water, throws it down 
nitric acid. At the same time digest the in white grains; phosphate of soda, in white 
aedimenta that was not dissolved, in very gelatinous flakes; uifusion of gftUti in 
diluto nitric acid» which will diasolre the brown flocks. 



ZRO 



Some cliFmiiU arc inclined to consider 
yttriiL nOier -.a a metallic than mi uii cmnhf 
■ubjtince, ihi'ir ri'itonsire its sppcifie i;ra- 
Tity, ill fui'n>ii:g i-olouhd kill*, .iiul iin pro- 

Eeriv of uxyKtnifirig muiistic acid hIYit i> 
u undrr^nL- h liiiij; calcination. — Creld 
Chtia. ,4ita.~-Stierer'i Jtnrii. — .tnaalet ifc 
CUm-t. 

* H'bcn j-ttria ia treated with ponuiium 
in the tame manner aa the other curllia, 
aimilar rcsnhi ure obtained; llie potaisiuni 
becomei potasli, and the earth t;aiuit ap- 
pearance* of ini.'lal1iiaiinn, so tlial it n 
scarcelj to be dmihtcil, nay* Sir 11. Davy, 
thalyttria cunniiti uf inflammable matler, 
metallic in its nature, ciinibmed with oxy- 
gen. Accoi'ding ti> Klaprcitli, SS parta iif 
yttria combine with IK parti of carbnnic 
acidj contequentl^', if it be suppoied that 
the carbonate nt vltrla cnnsiits of one 
prime proponlun of eanli and urn: of acid, 
its prime equivalent will Ik K.4UJ; and that 
of iti metallic basis iinihably 7.4. The 
salt! of yitria have the following general 
characters.— 
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1. Many of them arc insoluble iti water. 

3- Preclpitalei are occasioned in ihdie 
which dissolve, by phosphate of aoda> car- 
bonate of soda, oxalate of ammonia, tar- 
trati- of potaib, and rcrroprtiisiatr of pot- 
aali. 

3. If we «cept the aweet-taiied snluUe 
niilphnte of VHria, ihe i>thor salts of Ihii 
earth iiscmblc thuH.- with hu< of lime ii 
their solubility.* 

•VTTaO-TAMTil.ITB. AnOFClrf'TAT. 
* VTTRO-niBtTB. CnlotllB ivddilt 

vid gray i»h- white, and vioU-t-bluc. Mat- 
live, and in Crusts. Clenviigi- indinintl. 
Opicjue. Vichli to the knife. Scntchn 
fluor. Up. gr. 0.4-17- Its coiiKtItueni* an, 
oiiile (if cerium 1J.13, yitria 14.^ In* 
47.77, fluoric acid ^4.4j. — ^cr:e/iM. 1: 
baa liilhi-rtu been found only at I-'inbo, nn: 
I'ahlun in Sweden, inilicddcd in quarti, ir 
inctustin); pyropliytalite.* 



ZAPFRE, ar SAFFRE, i« the residuum disappear, when there is formed an at«e 

of cobalt, after the sulphur, arsenic, lievelniL-nt, ur the prism is snmctimi'Stnn- 

and other volatile matters oi' this mineral catcil on ihe edges. Lateral planea looci- 

have been expc:lled by calcination. tudinally slreattd. Shining, inclining ts 

The zaffrc that in commonly sold, and pearly. Cleavaj^ twofuld. Fracttuv small 

which cumes from Saiiiny, is a niiuure of grained uneven. FraKmenta aplinten. 

oxide of cobalt with some vitrifublf earth, i'ranaluceni. liefracts double. A> hari 

It is of a gray colour, as all the oxides of as apatite. Ilrittle. Sf. gr. -2.0 ta ±^ ft 






T vitrificatian 



iiitumesces beliire the hlou--pipe. and farms 
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parti as hard u the firecedinf. Seetile. *Zimomb. The firl^iten of wheat* treat* 

Moat caiily fraiif^ible. Uuei not adhere ed by alcohul, in reUiiccd to tlie third p%it 

to the tonifue. Kecli mea]^. Sometimes of its bulk. This diminution is owin^ net 

so light as near]/ to fluat nii water. It in- merely to the Iuh* of gliadine, but likewise 

tumesces, and gt*Utinizef as thr preceding*, to tlm't of water. Tiie residue is simome. 

Its constituents sre, silica 6U, alumina 13.r>, which may Ir- obt^ini-d pure by boilinif it 

lime b, oxiile of ir»n 1.8, lu^s, by exposure rcpvatc-dly in alcuiiul, or by di)(«;stin|j^ it in 

to heal, 11.6. — liiwtger. It occurs like the rcpouted portions of that liquid cold, till 

others. It is found near 'ranialloii-cantU*, it no loiig;cr gives Oiit any giiadiiic* See 

in Kast Linhian, and in tlie islands of Skyc, l<i.i a u i .v a. 

Mull, and Csniia. Zimome tiius purifiod has the form of 

r. Pri§mattdtd zeolite, or 9HUute» Of this small fi^lobulea, or constitutes a shspeless 

there are two sub>species; the foliated and mass, wliicii \% hard, tou^li, destitute of 

radiated. coh'.-sion, and (rfan i«Nh-white colour. When 

$ 1. FwHated zeolite, the stilbite of Ilaiiy. waHhfd in water, it recovers part of ita 

Colour white, of various shades. Massive, viscosity, and bcconkes quickly brown, 

disseminated, imitstivc. in distinct fi^ranu- when left in contact of the air. It is spc- 

Ur concrotionv, and crvMtailizcd. Hrimi- cificallv heavier than water. Its mode of 

tive form, a prism of 9^^ '22r. Secondary fermenting is no longer that of g'luten; fo9 

forms are, a low oblique four-sidcd prism, when it putrefies, it exlialcs a fetid uii^ 

variously truncated; a low equianf^Iar six- nous odour. It dissolves completely in 

fl.ided prism; and an ei^ht-sidcd prism, vinegar, and in the mineral acitU at a ooil- 

ironi truncation ef all the edges of the ing temperature. >Vith caustic potash, it 

four-sided prism, lateral planes trans- combines and forms a kind of sosp. When 

x-rseiy streaked. Shining, pearly- Clcav- put into linii'- water, or into the soluiious 

age single. Fracture conclioidal. Trans- of tlie alkaline carbonates, it beconMts 

lucent. Refracts single. As hard as cal- harder, and assumes a new appearance 

cj-eous spar. Urittle. Sp. gr. %. to 2.2, witiiout dissolving. When thn>wn upon 

It intumesces and phosphoresces before red-hot coals, it exhales an odour similar 

tiic l)low.pi|)e, but does not form a jelly to that of burning hair or hoots, and burns 

witli acids. Its constituents are, silica 52.6, witii flame. 

alumina 17.5, lime 9, water 18.5.—- riiuyrM- Ziniomc is to be found in several parts 

//R. It occurs principally in secondary of vegetables. It produces various kinds 

amygdaloid, either in drusy cavities, or of fermentation, according to the nature 

in contemp<iraneous veins. It is also met of the substance with which it comes in 

with in primitive and transition mountains, contact.* 

A er}* iK'autiful specimens of the red foli* Zi .sc is a metal of a bluish-white colour^ 

ated and radiated zeolites are found at somewhat brighter than lead; of conside* 

Carbeth in Stirlingshii'c, and at Loch Hum- rahle hardiu'sj, and m) malleable as not to 

phrcy in Dumbartonshire; also in the sc- be broken v.th the hammer, though it 

condary trap rocks of the Hebrides, as of cannot be much e\t('nde<l in this way. It 

Skye, Canna, and Mull; and in the north is very easily extended by the rollers of 

of Ireland. the flatting mill, lis sp. gr. is fmm 6.9 to 

§2, Radiated ze^Hte Stilbite of Itaiiy. 7.2. In a teniperature between 210^ and 

Colours yellowish-white and grayish-white. JOO^ of F., it has so much ductility that it 

Massive, in angular pieces, in prismatic csn be drawn into wire, as well as lami* 

and granular concretions, and cr\'«tallised nated; for wliich a patent has been obtain- 

in a rectangular four-sided prism, vsrious- ed by Messrs. Hobscin and Sylvester of 

ly modified b\' acuminations. Shining. Sheffield. The zinc thus annealed and 

pearly. Translucent. Hardness and chc- wrought retains the malleability it bad ac* 

mical characters as sboie. Hritilc. Sp. quired. 

f(r. 2.14. Its constituents are, sihca 40.98, When broken by bending, its texture 

alumina :i9.09, lime 10.93, water 16.5. — ap|>ears as if composed of cubical* grains. 

mMeuer, Its situations are as the prcce- On account of its imperfect malleabiUty^ 

ding.— ynineMn.* it is difiicult to reduce it into small parte 

• Zkro. The commencement of a scale by fliing or hanmicring; but it may be grac 

marked 0. Thus we say the zero of Fall- niilatcd, like the malleable meUls, by pour- 

renheii, wliich is 32^ below the melting ing it, when fused, into cold water; or, if 

point of ice; tlie zero of the centigrade it Ih* heated nearly to melting, it is then 

scale, which coincides with the freezing suffniently brittle to be pulverised. 

of water. The absolute zero is the ima- It melts long before ignition, at abottt 

^nsry point in the scale of tempersture, the TOUth degree of Fahrenheit's thenno. 

when the whole heat is exhausted} the meter; and, soon after it becomes red-boty 

term of absolute cold, or privatioa of ca- it bums with a dazzling white fla»e» of a 

loric. Bee Calobic* bluish or yellowish tinge, and is oxidifcd 

Vol- II. 45 
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vitti suc^ rapidity, thit it Biei up in the 
lorm of white floivers, called llie /overt ^f 
:int, or phUatBphieul -atl. TbcBe *rr ge- 
iicnted to pk-iitifullj', that the acccu of 
air i* loon inlcrccpteui aixl the combustion 
ceuei, unless ilie matter be stirred, uid a 
<' an silk ruble beat kept up. Tbc white ui- 
ide of line ii nut volatile, but ii driven up 
merely by the force of tbe combustion. 
■\Vhen it ii again urged by a strong iicat, 
it bcc»ini.l converti"d into a clear ytllow 
];laH. If zinc be heated in closed vcsiels, 
it rise* without decomposition. 

• The oiide of zinc, according to the 
ciperimcDts of MM. Ilay-Luasac and Iter- 
zeliiu, consists of luu metal + 24.t oxy- 
(jen; whence the prinit equivalent nppean 
to he 4.1. Sir II. Uivy makeH it 4.4 from 
Ilia own and hi* brother'ii experiments. 

When line is burned in elilorinc, a solid 
fiubatvice is fiirmed of a wbiti!ib.f;i'ay co- 
lour: and semi-transparent. This is the 
(inlv chloride of zinc, as Ihert is only one 
biiile of the metal. It may likuwiie be 
made by heating together zinc lilingi and 
(urrosive sublimate. It is as soft us wax, 
iuses ata temperature u litili: above 212". 
and rises in tlic ^teous form at a heat 
much below ignition, lis Utte is inleiist'ly 
acrid, and it corrodes the tkin. It acla 
upon water, and dissolve* in ii, producing 
much hcati and iti solution, decuroiKised 
by an alkali, alfonli tbe while hydrated 
oxide of xinc, I'liis chloride lias been 
called hulltr nj u'nc, and muriaxt i/f ii'nc. 
From the experiments of I>r. John l>.ivy, it 
consists of nearly etjual weights of zinc 
and chlorine. The equivalent proportions 
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the (alt may be obtained in fine |»riaiBaliff 
four-sided crystals. The white vitriol, <« 
copperas, usually told, it crystallized, has- 
tily, in the ttme manner as taaf-su|ar, 
which on tliit account it reaemblea <n ap- 
|>earancei it it slightly efllorescent- Tlw 
white oxide of zinc is soluble in the a«l- 
pliunc acid, and forms the same salt at it 
uffordrd by zinc itself 

I'be hydrogen gas, that is extrica(e4 
from water by the action of sulphuric aeidi 
carries up with it a portion of zinc, which 
is apparently dissolved in iti but thisisde- 
I>osited spontaneously, at least in part, if 
not whollv, by standing. It bums with a 
brighter liamc than common hydrogen. 

Sulphate of zinc is prepared in the larfe 
way from some varictiea of the native tal- 
phuret. I'he ore ia roasted, »-ettcd with 
water, and eipoied to the air. Tbe nd< 
pliur Bttracta oxj^en, and la converted inta 
sulphuric acid; and the metal, being atl^ 
same time oxidized, oomblnea with tbe 
acid. After aomu time, the sulphate isti- 
trictcd by aolution in water; and the aolu- 
tiim being evaporated to drj-nLst, the maN 
is run into moulds. Thus the «hitc vitriol 
of the slui[is, gcnci-ally contain* a tnull 
portion of iron, and anmelimea uf lead. 

Sulphurous acid dissolves zinc, and sul- 
phuretted hydrogen is evolved. The tQlu- 
tion, by ex|Hisure to tile air,dcpoiitesneedly 
crystals, which, according to t'ourcmv lud 
\'auquelin, are sulphurctied sulphite of 
zinc, liy dissolving oxide of zinc in lal- 
phiirous acid, the pure sulphite ia obtaineiL 
Tliia is soluble and crvslillizable. 

ULIuted nitric jciil combluci rapidly ritk 
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.fteadily iti oxide. If the solution be expo- Zinc likewise forms some triple salts. 

•ed to the air, a thin iridescent pellicle Thus, if the white oxide of zinc be boiled 

forms on its surface. in a solution of muriate of ammontu, a con- 

Tbe acetic acid readily dissolves zinc, sidcrable portion is dissoWcd; and thoug^h 

wid jfields by evaporation crystals of ace- part of the oxide is a^ain deposited as the 

tate of zinc, forming rhomboidal or hexa- solution cools, some of ii remains combined 

gonal plates. These are not altered by with the acid and alkuli in the solution, and 

exposure to the air, are soluble in water, is not preeipitable either by pure alkalis, 

and bum with a blue flame. or their carbonates. This triple salt does 

The succinic acid dissolves zinc with of- not crystallize. 

lenrescence, and the solution yields long-, If tlic acidulous tartrate of potash bo 

slender, foliated crystals. boiled in water with zinc filinjp, a triple 

Zinc is readily dissolved in benzoic acid, compound will be formed, which is very 

and the solution yields needle-shaped crys- soluble in water, hut not easily crystallized. 

tals, which are soluble both in water and ThiM, like the preceding, cannot be preci- 

in aJcohol. yeat decomposes them by vo- pitatcd from its solution cither by pure or 

latilising their acid. carbonated alkalis. 

The oxalic acid attacks zinc with a vio- -^ triple sulphate of zinc and iron may be 

lentefrervescence,anda white powder soon formed by mixing together the sulphates 

subsides, which is oxalate of zinc. If oxalic of iron and of zinc dissolved in water, or by 

acid be dropped into a solution of sidphate, dissolving iron and zinc in dilute sulphuric 

nitrate, or muriate of zinc, the same salt is acid. This suit crystallizes in rhomboids, 

precipitated; it being scarcely soluble in which nearly resemble the sulphate of zinc 

water unless an excess of acid be present, in figure, but arc of a pale green colour. 

It contains seventy^five per cent of metal. in taste, and in drgroc of solubility, it dif- 

The tartaric acid likewise dissolves zinc fers little from the sulphate of zinc. It con* 

with effervescence, and forms a salt diffi* tains a much larger proi>ortion of zinc than 

Cult of solution in water. of iron. 

The citric acid attacks zinc with effer- A triple sulphate of zinc and cobalt, at 

Vescence, and small brilliant cr>'atal8 of ci- first noticed by l/ink, may be obtaine<l by 

trate of zinc are gradually deposited, which digesting zaff'rc in a solution of snlphute of 

are insoluble in water. Their taste is styp- zinc. On evaporation, large (piadrilatcral 

tic and metallic, and they are composed of prisms arc obtained, which t-ftloresce on 

equal parts of the acid and of oxide of exposure to the air. 

ainc. Zinc is prcripitatrd from arids by the 

The malic acid dissolves zinc, and af- soluble earths and the alkalis: the latter 

fbrds beautiful crystals by evaporation. redissolve the precipitate, if they be added 

Lactic acid acts upon zinc with effer- in excess. 

Vescence, and produces a crystallizablc Zinc decomposes, or alter.i, the neutral 

•alt. sulphates in the dry way. When fused 

The metallic acids likewise combine with with sulphate of potash, it converts that 

rinc. If arsenic acid be poured on it, an salt into a sulphuret: the zinc at the same 

effenrescence takes place, arsenical hydn)- time being oxidized, and partly dissolved 

Sn gas is emitted, and a black powder in the sulphuret. When pulverized zinc 

ils down, which is arsenic in the metallic is added to fuMcil nitre, or projected togc. 

state, the zinc having deprived a portion of ther with thut suit into a red-hot crucible, 

the arsenic, as m*ell as the water, of its a very vioUiit detonation takes place; inso- 

oxygen. If one part of zinc filings and much that it is necessary for the operator 

two parts of dry arsenic acid be distilled to be careful in using only nniall quantities, 

in a retort, a violent detonation takes place lest the burning matter should he thmwu 

when the retort becomes red, occasioned about. The zinc is ox'di/ed.and partof the 

by the sudden absorption of the oxygen of oxide combines with the alkali, with which 

the acid by the zinc. The arscniatc of zinc it forms a compound soluble in water, 

may be precipitated by pouring arsenic acid Zinc decomposes common salt, and also 

into the solution of acetate of zinc, or sal ammoniac, by combining with the mu- 

by mixing a solution of an alkaline arseni- riatic acid The filings of zinc likewise 

ate with that of suiphate of zinc. It is a decompose alnm, when boileil in a solu- 

white powder, insoluble in water. titm of that salt, probably by combining 

Ry a similar process zinc may be combi- with its excess of acid. 

red with the molybdic acid, and with the Zinc may be combined with phosphorus, 

oxide of tungsten, the tungatic acid of by projecting sniuil pieces of phosphorus 

some, with both of which it forms a white on the zinc meltcil m a crucible, the zinc 

insoluble compound; and with the chromic being covered with a little resin, to pre- 

acid, the result of which compound is vent its oxidation. I'hosphuret of zinc is 

equally iniolttbley but of an oraogc-red co- white, with a shade of bluish-gray, has a 

lour. metallic lustre, and is a little malleable. 
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When tine witl phosphonii «re exposed to 
liral in a retort, ■ red siiblimite rises, and 
likPWiK a bluish luliliinalr, in nerHly crys- 
tals, with I metallic liiitre. If zinc aii<l 
phoiplioric acid be heated tn^rrlher, wilh 
or willioiit a little cliarcnu). needly crystals 
are wiblimed, nf a silw ry-«')iilo cu1i>|ir. All 
these, accordinc .to Pcllctier, are phuapliu- 
rettrd oiiflcK of line. 

Moat rif ihn niclullie cntnliinMiona nf linc 
have been alrendv trented ttl'. It fiinns a 
brittle compoimil Willi aiilimnny; and iti 
effocts nn manp'anriit, tiiiiK!-'''", »""' '"''■ 
Kbili-n.i, tiavc urn y.-t lierii anccrtuiiwd. 

ZmcoNiA woa first dlNcovered in the 
iarpm nf Ceylon by Klapnitli, in I7H!;, and 
it has since been fuunilin the jaciii'.li. To 
flbtain it, the stone should br catcintd and 
thrown into cold water, to render it friable, 
and then powdered In an tKatc nuirlar. 
>til the powder wilh nine pans of pure 
piilMli. and prcijcct ilie mixtiirv hy sjmiiii. 
fills into a ml-liot criicililir, labinj; rare 
tliot each portiim is fusul l.tfi.re aiHilher 
is sddrd. Keep the wlinlc; in fnainn, wilh 
an incrpast-d l><.-nl, for nn hr.ur and half. 
When cnM. lireuU ih.- rr.iL-ibli:, sfpiirale ill 

«ol%-e llie alkali. Wa-ih llic insoluble part; 
dissolve in miirintir acidi heat the iioliillnn, 
that ihe lilex mat fiill dnirni and preripi. 
t-itetbe lircon by raiiitic fixed alkaii. Or 
the lirenn may be prtcipilaied by rirbo- 
nale of soda, anil the cul'bunlc acid eipcl- 
itd by hrat. 
■ JVew pTBO-afv /In-.Miriii? /liirB ZircnrJI. 
Powder the zircons n'ry line, mix them 
Vrith twn parts of pure pnt.!--)!, and heat 
them red-hot in a silver crucible, for «n 
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terward* diiaolTe it in muriatic acid, ml 
precipitate by ammonia- The bydnu 
throHTi down, whrn well vaahed, ia pa- . 
fectly pure, and easilv aohjble in aeidi.— j 
MM Ihideit tmil SU^-eira, .4nn. A Clamm, j 
et Je Wji, xiv. p. 110.* \ 

Zirconia i* a fine white powder, withnat I 
taate or amell, but aomewhat liarkb to ik | 
touch. Il ia iiiKohibk- in water; yrt if i 
slowly dried, it cnalesres into a srni-inn>- 
panTit yellowish man, like ftir.i-anbit, j 
which nlaii's oiir-tliinl its wciRblof wi- 
er. II tmiics with all the acids, k li 
insohihte in pure alkalia; bill the alka- 
line carlionaK'S diiiolve it. Healed mk 
Ihe blow-pipe, it does not mcll, but cmiisi 
yi-Itowish phosphoric lijilit. Heated ia a 
criirible of rharcoil, bedded in chirtnil 
powder, placed in a stone crucible, sad 
eMiasrd to a food for're fire for itme 
hours, il undergnri a paoty fuaion, wh^ca 
linilrs ila paniclei, imn a |;r>y opaqv 
mass, not truly ritreoiis, hut more resm- 
blin)r poTTC'lain. Iii this slate it it utfici' 
inily hard to «tiikc fire with ateel, mi 
acrnteh f^Wa: and ia of the apecilk gratis 
ijf 4..1- 

■ rtierc is the same evidence forbetii*- 
ini; thai zirrunia is a compound of antal 
anil oxy|,'en, »■ ihut afforded by the actioii 
of [Hilaaslum on the other earths. The al- 
k.ilinc metal, when bro(i{;ht into ccBtan 
wilh zirc. nia ignited to u-hileties*, ia, k; 
lhi> must part, coniorted into potash, ami 
dark particles, which, nlien examined Ik 
il niaKnifyinK ^lais, appear metallic in some 
parts, of a chocolate-brown in otberi^ an 
foiinil difTilsed t)iroti;rli the polaah and 
the derompoiinded eartti. 
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^hkb 11 spotted with pale peeeh-bloeiom nadrepore. The following loSpbytet yield 

MMi. MtffiTet and in very fine looaely nearly the tame resulu:— 

•Wfregited grantiUr concffctions. Feebly Madrepora fawicu1aria» 

^mmering. Fracture intermediate be- Millepora celluloia, 

twecn earthy and aplintery. Tranalucent faiciMhi 

on the edges. 8emi-liard. Brittle. Sp. gr. ..-..._ truncata, 

3^. Ite constituenta are, lilica 44, alu- i^jg hinpuris. 

minii 33, lime 2(i, oxide of iron 2.5— XAi^ »«i,. * ii««,-«„ .,..k-*-««— ...i....^ w- 
^tT 71 • u 1 1 J • • iC »l^c ff»ilowinff Miihstances, analvied by 

T« 1 . ~?"".""^''d<»^4 '." K««" »»''=• Mcr,t.fJu.llot, btl.,nB to tbi. cl«. from 

•t IUdfl|fr.ben '" l-T.ntUia.* u.eir c«.npo»iti..... tlmuBl. it is difficult to 

ZoorHY.ts. Sc.rcclf.nychem.Mlex. , wl,«t «re the »p.cir. of xoSphytei 

penmenta have been pubushed on these „./• . „, . , , * „ i # i i— . 

rr-.-«„ *• 1 • . -A ..I 1 which we i-e analy zed. By r^c/ cora/, he pro- 

snterestiniF snbrccts, if we except the ad- . t.,.. ^ . ., ^ ' .... • .k^1.-u 

. . , V- _: .• u &■ 11 * 1 ** • nahly meant the porTonta nobi/iM, though 

mirahle dissertation by Mr. Ilatchctt, in ,,. / . ... • t e u « i **»- 

the Philos<.phical Transactions for 1»00. l^l.t^'Vn "'I.'' T'""' *^^\ rl^ll^ 

From this dissertation, and from a few a"^b'»". to conUm also some phosphate:- 

csperimcnU of Mer.it.(;uiUot, we learn, "*»'« «<•'' jirtieuiated 
that the hard zoophytes are composed "''o'- ^^^^^ ctraUme. 
chiefly of three ingredients: 1. An animal Carbonate of lime, 50 5.3.5 49 
•ubetance of the nature of coaguUted al- Animal matter, 50 46.5 51 
buroen, varying in consistencyt sometimes ^~ """^ — " 
being gelatinous ami almost liquid, at ^^ 100 lOOt 
others of the consistency of cartilage. 3. When the madrepora polymorpha is 
2. Carbonate of lime. 3. Phosphate of steeped in weak nitric acid, its shspe con- 
lime, timtes unchaiiiccd: there remaining a tough 
In some zooph}'tes, the animal matter is membranaceous substance of a white co- 
very scanty, and phosphate of lime wanting lour and opaque, filled with a transparent 
altogether; in ntliers the animal matter is jelly. The aci(l solution yields a slight 
abundant, and the earthy salt pure carbo- precipitate of phosphate of lime, when 
nate of lime; while in others the animal treated with ammonia, and carbonate of 
natter is abundant, and the hartlening salt ammonia throws down a copious precipi- 
A mixture of carbonate of lime and phos- tatc of carbonate of lime. It is composed, 
phate of lime; and there is a fourth class therefore, of animal substance, partly in 
almost destitute of earthy salts altogetlier. the state of jelly, partly in that of mem- 
Thus, tliere are four classes of zoophytes; brane, and hardened by carbonate of ltme» 
the first resemble porcellaneous shells; the together with a little phosphate of lime. 
•eeond resemble mother-of-pearl shells; Fhutra foliucea, treated in the same 
the third resemble crusts; and the fourth manner, left a finely reticulated membrane, 
horn. >\hich possessed the prof>erties of coagii- 
1. When the madrepora virsrinen is im- lated albumen. The solutirni contained m 
mersed in diluted nitric acid, it efl'ervesces little phosphate of lime, ami yielded abun- 
•trongly, and is soon dissolved. A few dance of carbonate of lime when treated 
l^latinous particles float in the solution, with the alkaline carbonates. The coraUma 
which is otherwise transparent and colour- opuntia, treate<l in the same manner, yield- 
less. Ammonia precipitates nothing; but ed the same constituents: with this difTcr- 
its carbonate throws down abundance of ence, that nn phosphate of lime could be 
carbonate of lime. It is composed, then, detected in the fresh coralline, but the so- 
of carbonate of lime ami a little animal hition of burnt coralline yielded traces of 
matter. The following zoophytes yield it. The iri> ochracea exhibits the same 
nearly the same results:— phenomena, and is formed of the same con- 
Madrcpora muricatn, stituents. When dissolved in weak nitric 
——-.—— labyrinthica, acid, its colouring matter falls in the state 
^lillep<»ra cenilca, of a fine red p(»wder, neither soluble in 
alcicornis, nitric nor muriatic acid, nor change<l by 
Tubipora musica. them; wher<*.is the tinging matter of the 
3. When the madrepora ramea is plunged tubipora munca is destrovi d by these acids, 
into weak nitric acid, an effervescence is The branches of this iris are divided by a 
equally produced; but after all the soluble iu>ries of knots. These knots are cartda- 
part is taken pp, there reniaiiib a membrane ginous bcKlies conmTted together by a 
which retains rompleteW the orif^inal shape nu>mbraneous cont. Witliin this coat there 
of the madrci>ore. The substance taken is a conical cavity filled with the earthy or 
up in pure lime. Hence, this madrepore is coralline matter; so that, in the recent state, 
composed of carbonate of lime, and a mem- the branches of the iris are capable of eon- 

hranaceoua aiibatance, which, as in mother- 

of.pearl abcllt, retains tlie figure of the t Merat-Guillot, Jnn. de Chim. xxiut. 7h 
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aidenble notion, the knoU (niwerin; the datll* fire oM to wattTi uid s thin britde 

purpoM nf joints. See Cos a i.. membrKnoai lobstanee, which poNOMi 

Mr. Hitchett anKlj^Kd manj^ >peciei of the ptoptttiei of eoa|^itkted >llNiiBe>. 

■pong**, but fnund them >U«iniilar in their * Zdmatsi. Combintlionsof the naic 

compoaition. The tpeagia evntellaia, «ni- mciil with^e MUflable base*.* 

fata, iitfundiiuU/ormu, palaala, tnd ^ci- *ZuhicAsid. See AelD (ZdKk).* 

nalit, tn*y be mentioiied ». ipecimeni. Zdhdbbbbl "nndcr ore. An «n rf 

They coatiit of geUtin, which they fn- cilrer. 




APPENDIX, 



* CoVTAiviVG tcTenl Tablet referred to in the body of the 'Work. Many important 
Tablea uiually placed at the end of Chemical Treatiaci are inierted under the particular 
articles to which they belong. Thus the Tables of the Mineral Acids will be found 
under Acid (Mukiatic). (Nitkic), and (Sulphuric). For others, see Acid in 
g«neralt Alcohol, Attsactiok, Caloric, Climatk, Coal-gas, CoMauSTioH. 
KQ.VIVALKIITS, Electricity, Gas, lIvDROMrTEm, Lxchi, Metal, Kai¥, Salt, 
Watca (Mimbral), Wins, &c. &c 



I.— Dr. WtllattwU ^/\tmerical Table of Chemeal Equivalents. 



• 



Hr. TToUatton's numbers represent the weights of the atoms of bodies, oxygen being 

called ten. 



1. Hydrogen . • . . 1.33 

5. Oxygen .... 10.00 

S. Water 11J2 

4. Carbon .... r.5i 

5. Carbonic acid (SO oxygen) 27.54 

6. Sulphur .... :20.00 

7. Sulphuric acid (30 oxygen) - 50.00 

8. Phosphorus . - . • 17.40 

9. Phosphoric acid (30 oxygen) 37.40 

10. Asote or Nitrogen 17.54 

11. Nitric acid (50 oxygen) 67.54 
13. MuriaUc acid, dry 34.10 

13. Oxymuriatic acid ( 10 oxygen) 44.10 

14. Chlorine 44.10 -|- 1.33 hydro. 

gen s: muriatic acid gas 45.42 

15. Oxalic acid . 47.0 

16. Ammonia .... 215 
ir.Soda 39.1 

18. Sodium (above — 10 oxvgen) 39.1 

19. Potash 59.1 

20. Potassium (above — 10 oxygen) 49.1 

21. Magnesia - • * • 246 
23. Lime 35.46 

23. Calcium (above — 10 oxygen) 25.46 

24. Strontites . . 1 . 69.00 

25. Barytes .... 97.00 

26. Iron 31.50 

Black oxide (10 oxvgen) • 44.50 

Red oxide ( 15 oxygen) 49.50 

27. Copper .... 40.00 
Black oxide (10 oxygen) . 50.00 

28. Xinc 41.00 

Oxide (10 ox>'gen) 51.00 

39. Mercury .... 135.50 

Bed oxide (10 oxygen) 135.50 



30. 
31. 






33. 



34. 



Black oxide (125.5 mercury) 361.00 

l^ad 139.50 

Litharge (10 oxvgen) • - 139.50 
Silver - - ' . . . 135.00 
Oxide (10 oxygen) . . 145.00 
Sub^arbonate of ammonia - 49.00 
ni-carbonate {27.5 carbonic acid) 76.50 
Sub-carbonate of soda - • 66.60 
Ui.carbonatc (27.5 C. A. -J- 11.3 

water) .... 105.50 
Sub carbonate of potash • 86.00 
Bi -carbonate (77.5 C. A. -)- 11.S 



35. 

36. 
37. 
38. 
39. 

40. 

41. 
42. 



43. 

44. 
45. 
46. 

47. 
48. 
49. 
50. 



water) 
Carbonate of lime 

-^ barvtes 

lead 



135.50 

63.00 

134.50 

167.00 

50.00 



Sulphuric acid drv 

Do. vp. gr. 1.850 (50 -|- 11 J 

water) .... 61.30 
Sulphate of soda (10 water =3 

113.2) .... 30330 

Sulphate of potash • 109.10 

Sulphate of magnesia dry - 74.60 
Do. cr\-stalHzed (7 m'ater = 

79.3) .... 153.90 

Sulphate of lime dry - * 85.50 

Crystallized (2 water « 32.64) lOaiO 

Sulphate of strontites • • 119.00 

— ^— — bar>tes • 147.00 
— ^ copper (1 acid -fr 1 

oxide -I- 5 water) 156.60 

iron (7 water) 173.80 

line (do.) - . 180.30 

^— — — — lead • - • 189JI0 

Nitric acid dry • • • €TM 




\BLE cMUMlfiif ^fFrij^trifieMiiiuret, eompuedtflett vdth ehemieai Arfrt UAcidt, 

FriffDrilt munrM with be. 



MIXTURKS. 


ThiKrmometer 9ink$, 


produced. 


r pounded ice - 
of soda • 


2parU 

1 


3 

1. 

E 

•s 


to — 5* 


• 


r pounded ice • 
of soda - 
of ammonia - 


5 parts 

2 

1 


to — 12«» 


• 


r pounded ice - 
of soda • 
of ammonia - 
of potash 


24 parts 
10 

5 

5 


to — Itt', 


• 


p pounded ice - 
of soda - 
of ammonia 


I'J parU 
5 
5 


to — 2 J* 


• 

1 


sulphuric acid • 


3 parU 
2 


From 4- 32** to ~ 23* 


55 


• • « « 

; acid 


Spans 
5 


From -1- 32** to — 27* 


59 


« • • * 

nitric acid 


7 partk 
4 


From 4- 32** to — 30? 


63 


« « • • * 

of lime - 


4 parts 
5 


From + .52® to — 40* 


72 


• • • ■ 

luriatr of lime - 


2 parts 
3 


1 


••mm -h 32** to — 50*» 


82 


« « M « 


:> parts 
4 


1 


''roni4-o2*»to — 51* 


83 


he rpewn for the uniiuioin 
! drf ree mmtiuiied id tbr 


in the Isit eoliiiii 
preeciling culuiiii 


n eft 
n« Slid 


hit Tiible, ii, tlie thernionNtrr 
1 never iovei, wbatt^irer insy h 


linking In tkew »Up 
t Uw teupcnian: 4 



ih u niikinf . 

'•1BLE comtiMting of Friirorific •Wxturet fleeted frttm thefuregoinff TabUt^ and 
combined fo at to increme or extend Cold to the extremc»t Degree*. 

CombinatiQiH oT Frigorific Milium. 



MIXTUIIES. 


ITtermometer iinkt. 


Deg, of cold 
produced 

34 


te of so<ia 
of ammonia 
nitric arid 


5 parts 

3 

4 


From C® to — 34* 


Xe of socia 
[)f ammonia 
mixed acids 


3 parts 

2 

4 


From — 34** to — 50** 


16 


• • • 

nitric acid 


3 parts 
o 


From 0** to — 46* 


46 


• « ■ < 

sulpliiiric acid - 
nitric :iciil 


tt parts 
3 

3 


From — 10* t»i 56^ 


46 


• • « • 

sulphuric ar-il - 


1 |Mrt 

1 


From — JO** to — 6u* 


40 


of lim<* - 


.» parti 
■1. 


From -h 20* to — 48* 


68 


• m • • * 

of lime - 


J parts 

4 


From -1- IQo to — 54* 


64 1 


• • • " 

of lime - 


2 parts 

.> 


Fnim — 15* to — 68* 


53 


• ** * * 

luriate of lime - 


1 part 

2 


From O® to — 66* 


66 


• • « 

luriate of lime - 


1 part 
. 3 


From — 40* to — 73* 


r>3 


• • • fl 

siilphnric acid - 


8 parts 
. ID 


From — 68* to — 91« 


23 



W mstsndi in fhe fint eol«nin sre to be cwrieri, prtvioiiilf to mixiiic^ lo ikc tratpenturc rc^nircil. 
% takca fma cithrv <^ the pntcdinc tsklei.* 

11. i« 



:A|iC*IUW?»fc» VI 4«S««ai ^•Mj m*-^^^^^ ...^ .. -. 



Eeliufly consitti of 1(X) metal -|- 24.4 oxy- brighter flame than < 
;^n; wbencc tlie prime equivalent appears Sulphate of zinc ii 

Lo be 4.1. Sir 11. Davy makes it 4.4 from way from some rari< 

[lis own and his brother's experiments. phuret. I'he ore is 

When zinc is burned in chlorine, a solid water, and exposed 

Eiubstance is formed of a whitisli-gray co- phur attracts oxygen 

lour; and semi-transparent. This is the sulphuric acid; and ' 

only chloride of zinc, as there is only one same time oxidize 

oxide of the metal. It may likewise be acid. After some ti 

made by heating tugctlicr zinc filings and tracted by solution i 

corrosive sublimate. It is as soft us wax, tion being evaporate 

fuses at a temperature a little above 212*^, is run into moulds, 

and rises in the gaseous form at a heat of the shops, gene 

much below ignition. Its taste is intensely portion of iron, and 
acrid, and it corrodes the bkin. It acts Sulphurous acid < 

upon water, and dissolves in it, producing phurettcd hydrogen 

much heat; and its solution, decomposed tion, bv exposure to 

by an alkali, aflbnU the white hydrated crystals, which, ace 

oxide of zinc. This chloride has been Vauquelin, are au 

called butter of zinc, and muriate of zinc. zinc. By dissolvin; 

From the experiments of l>r. John Davy, it pliurous acid, the pi 

consists of nearly ctpial weights of zinc This is soluble and 
and chlorine. The equivalent proportions Diluted nitric acii 

appear to be, — zinc, and produces 

/inc4 1 + chlorine 4.5 time that a large 

Or Zinc 4.4 + 4.5. flies off Tho solu 

JHende is the native sulphu ret of zinc, affonls cr}'stal9 by c 

1'he two bodies are difficult to combine which slightly di'toi 

artificially. The salts of zinc possess tlic leave oxide of zint 

following general cliaracters:— deliquescent. 

1. Thcv gent-rally 'yiekl colourless solu* Muriatic acid a 
tions with water. zinc, and dis^-ngag 

2. Ferroprussiatc of potash, hydrosul- solution, when cvaj 
phuret of potash, hydriodate of p'ltash, crystals, but beet 
tulpburrttcd hydrnge-i, and alkalis, occa- stning heat it is pa 
aion white precipitates. tion of the acid bei 

3. Infbsion of galls produces no precipi- the muriate sublii 
ttte.* congeries of prismi 
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its oxide. If the lolution be expo- Zinc likewise forms some triple salt.i. 

the air, a thin iridescent pellicle Thus, if the white oxide of zinc be lK)i1eil 

n itt surface. in a solution of muriate of ammonisi, a con- 

acetic acid readily dissolves zinc, sidcrable portion is dissolved; and tlioii^h 

;ld9 by evaporation crystals of ace- part of the o\'u\t is ajrain deposited an the 

zinc, forminfi^ rhomboidal or hexa- solution cools, some nf it rcmuins combined 

dates. These arc not altered hy with the acid :uul alk:ili in the solution, and 

ie to the air, are soluble in water, is not precipitabic either by pure alkalis, 

-n with a blue flame. or their caibonutcs. This triple salt does 

luccinic acid dissolves zinc with ef- not crvHtuliize. 

ence, and the solution yields long". If the acidulotis tartrate of potash be 

, foliated crystals. boiled in water with zinc filinfrs, a triple 

if readily dissolved in benzoic arid, compmind will be tormed, which is very 

solution yields ncedle-shuped cry.-<- soluble in water, but not easily crystallized. 

lich are soluble both in water and I'his, like the preceding-, cannot be preci- 

lol. (feat decomposes them by vo- pitated from its Noluiion either by pure or 

^ their acid. carbonated alkalis. 

ixalic acid attacks zinc with a vio- A triple stdphate of zinc and iron may be 

irvescence, and a white powder sonn formed by mixing to^^ether the sulphates 

'8, which is oxalate of zinr. If oxalic of iron and of zinc dissolved in water, or by 

dropped into a solution of snipliate, <lis8olvin;r> jfon and /inr. in dilute sulphuric 

or muriate of zinc, the same salt is acid. This s:dt cr\stalli/.es in rhomboids, 

;atedi it bcinj^ scarcely soluble in which nearly resenthlo the sul]>hate of zinc 

nless an excess of acid be present, in fij^-nrc, hut are of a pale j(re< n colour. 

ins seventy-five per cent of nictul. In taste, and in ilej^reo of sohihility, it <tif. 

artaric aciil likewise dissolves zinc fcrs little from the siil]ihate of 7.inr. It < ttn- 

crvescencc, and forms a sail difti- tain.s » much larjjer proportion of zinc than 

solution in water. of iron. 

:ilric acid attacks zinc with effer- A triple sulphate of zinc and cobalt, as 

e, and small brilliant crvstals <jf ci- first noticeil hv Link, mav be obtained bv 

zinc are fp'adnally dvposited, whieh di^^estini^ /alVre in a solution of oiilphatc of 

luble in water. Their taste is st\p- zinc. On eva]joration, larj^c qiiailrilateral 

metallic, and they are composed of pri*ims are obtained, which tilli>rescc on 

•arts of the acid and of oxide of exi)osurc tt* the air. 

Zinc is preripitali <l from acids hy the 

malic acid dissolves zinc, and af- soluble cirths and the alkalis- the latHr 

fautiful crystals by evaporation. rcdissolve the precipitate, if thcv \ui uddcd 

c acid acts upon zinc with cfler- in excess. 

e, and produces a crystallizabic /inc decouipo^rs, oi alter.-«, the neutral 

sulphates in the dry way. AVhcn fiiseil 

netallic acids likewise combine witli with sulphate of potash, it converts that 

If arsenic acid lie poured <m it, an salt into :i sulphnret: the zinc at the sanio 

cence takes place, arsenical hydro- time bnnpf oxidized, and [lartly dissolved 

I is emitted, and a black powil'-r in the !>iilphun-t. When pulverized zinc 

wn, which is arsenic in the mrtallic is added t«> rn-^cd nitre, or projected to;fe- 

le zinc having depriveil a portion of ther with tli.it siih into a i-cil-hot crucible, 

enic, as well as the water, of its a very vioUiit detonation tukcs plare: in<o. 

If one part of zinc (ilin}<;-s and much that it ih necei-«iry fur the operator 

rts of dry arsenic acid b<> distilh d to be careful in usinic'iiily sutalUpiantitics, 

31-t, a violent del- »nat ion takes place lest the buininj^ mal'rr nIi'MiM he thrown 

ic retort bcconi's red, occasionul about. TIk- zinc is oxidi/r d,and part of the 

ludden ab-^nrplion of the oxjjfen nt' «»\ide combines with thi- :ilk:di, with which 

1 bv the zinc. Tiic arseniute oi" zinc it forms a compound soluble in uater. 

precipitated by pojM'in;^ arsenic acid /.nic (lerompo«»es conimnn Kalt, and also 

e solution of atetate of zinc, or sal ammoniac, by comhininpf with the niu- 

njf a sohition of an alkaline ar'ieni- riatic acid 'I'he filinj»'s of zinc likewise 

1 that of sU'phatc of zinc, li is a <leconipose alum, when hoilod in a s*ilii. 

owder, insoluble in water. tion ol" thai sail, probably by combining 

similar process zinc may be combi- >^itli its exci-ss ol' a« iil. 

h the molybdir acid, and with the /inc m;.y Ik.- comfiincd with phn^pborus, 

jf tunj^sicn, the timp^stic acid of by projtctinjj small pieces of plui^phorus 

vith both of which it fnruis a white on the zinc melted in a cnicibli.-, the zinc 

Ic compound; ami with the chromic beinj; covi red with a little it-sin, to pre- 

be result of which compound is vent its oxidation l'ho»phuret of zinc is 

inioluble, but of an orange-red co- white, with a shade of bluiiih-gray, has a 

metallic lustre, and is a little mailca^jl«-. 



It hai vince been fbund in the jacinth. To yellowith ph 

obtain it, the stone should be calcined and crnrlble of < 

thrown into cold Water, to render it friable, powder, pla« 

mnd then powdered in an a^ate mortar. cxp««c(l to 

Mix the powder with nine pant of pure hour a, it und 

potash, and project the mixture by spoon- unites ifi p 

fftils into a red-hot crucible, takinpf rare mass, not tri 

that each portion is fustd before another hiinp porrd. 

is ailded. Keep the whole in fusion, with rnily Imrd ti 

an increased hcnt, for an hour and half, scratch f^lass 

When cttld, brefck the* crucible, sepnrate its of 4..>. 
tontents, jmwdcr, and boil in water, to dis- • There is 

ftolve the alkali. Wash the insoluble part; inf^ that zirct 

dissolve in murintir .icidi heat the solution, an«l oxyj^n, , 

that tlie si1e\ ma> fall down; and precipi- of potaskium 

late the zircon by caustic fixeil alkali. <>r kaline metnl 

the lircon may be precipitated by carbo- with zirct nia 

Mate of soda, and the carbonic acid ezpeU the most part 

led by heat. dark particle! 

• JWw /*roc^M./«r pTrpnHns^ pure Zirconia. a ma|;nif} ing" 

t^owder the zircons very (ine, mix them parts, of a cli 

^ith two parts of pure pot.ish, and bent found diffuse 

them red-hot in a Hiivcr crucible, for itn the dccompoi 
hour. Treat the substance obtained with Accordin^^ 

distilled water, pour it on a filter, and prime equival 

wash the insoluble part well; it will be a g^'n scale, am 
compound of zircnnia, silcx, fiotash, and */oisitp.. 

oxide of iron. Distsolvp it in muriatic acid, toidul au^-ite, 

•nd evaporate to drjucss, to scparnto tlie kinds, the coi 
■ilex. Redissol vet he muriates of zircnnia $1. Commoi 

and iron in water; and to separate the rir- g'ray. Massi 

conia which adheres to th<' silcx, wash it concretions, a 

Urith weak muriatic acid, and ad<l this to litpic four-sid< 

he aoluiion. Filter the fluid, and preci- tii«(e lateral a 

pitate the zirctmia and inm by pure nm- that the crys 

monia; wa^h the precipitatea well, and then Sliininp:, or )< 

treat the hydrates with oxalic .icid, boiling^ C'louva^^e, dou 

them Well together, that the acid mav art iinov#.f» ••'«- 



zoo 

ch !■ ipotted with pale peach-Uouom nudrepore. The following loophytet yield 

. Massive, and in very fine loosely nearly the same results:— 

regated graniiUr concretions. Feebly Madrepora fascicularis, 

amcring. Fracture intermediate be- Millepora celliilosa, 

en earthy and splintery. Translucent fnflcinlia, 

he edges. Semi-hard. Brittle. Sp.gr. trunnta 

Its constituents are, silica 44, alu- Irj^ hippuris. 

A 32, lime .20, oxide of iron 2.5^A7a6- «,. ^ f ..^ . _ , . ^^^. ^^^ , ,_ 

T: ■ u J 1 J • .1 The rDllnwinfr substances, analvzed by 

I. It occurs imbedded m careen tsilc, xi - . r- n * u i * *i.- i ' r 

4 , , , • *. • .1 ■ ■ Alrrat-fiuillot, bcloncr to this cuss from 

CadHicritoen in CarnUhia. ,, ■ ^^ •.• .i i .■ rtp u . 

, .. " .. iJl u _• 1 Uieii' contposilion, tii<»ui'li it is difticiilt to 

•oopHYTEs. Scarcclr.inv chemical ex- , . _. ^* ..' *'. .. .» ^ _ 

. , . ' ui- 'i I ^ .1 *ay ^hut are the species o4 zoophvtes 

iments have been uuhlished on these „.| ■ i .., ^ , , ' „ , , ,' • .^ 

,. . .}. _, .1 , which wi" PC ana Ivzta. iiy rrrf com/, lie pro- 

Tcatinc: subjects, it we except the ad- k ii _ . «i ' li .u -u 

mble diasiTtation bv Mr llalchett in '*"**'-^ '"*^*^"^ ^''*^ .iT^^'j^wfl W'Ai/i/i. though 

,«.. ^1 . , ... • ^' r^. ^uVirj that substance IS known, from liatchetta 

rhilosophical iransactions for IKUO. ^^„|. • ^^ ... * u u .^ 

_.,.•,• ... , r J. ... analysis, to contain also some phosphates— 

im this dissertation, and from a few ^ ' • 

eriments of .Menit-CIuiUot, we learn, ''"*''« ««•'' JrtietUuted 

I the hard zoophytes are composed «''«'• "'"o^ coralline. 

sfly of three ingredients: 1. An animal ^^afbonate of lime, 50 5.5.5 49 

stance of the nature of coagulated al- Animal matter, 50 46.5 51 

a en, varying in con&istencyi sometimes — "^~- 

ig gelatinous ami almost liquid, at 1^^' ^^^ 100* 

era of the consistency of cartilage. 3. When tlie madrepora polymorpha is 

Carbonate of lime. 3. i'hos])hato of steeped in weak nitric acid, its shape con- 

e. tiniies unch.'ni^cd; there remaining a tough 

n some zooph}'tcs, the animal matter is meinhranaccons Kiiljstnnce of u white co- 

^ scanty, and pli(>spii:itc (iflimc wanting lour and op.'iqne, fiiled with a transparent 

igcther; in others tito animal matter is jelly. The ucid solution yields a slight 

ndant, and the earthy salt pure carbo- precipitate of pliosnliate of lime, when 

• of lime; while in others the animal treated with ammonia, and carbonate of 

Act is abundant, and the hardening s.ilt ammonia throws down a copimis precipi- 

lixture of carbonate of lime and phos- tate of carbonate oflime. It is com|)osed, 

te of lime; and there is a fourth class therefore, of animal substance, partly in 

ost destitute of earthy sahs alt' igether. the stale of jelly, partly in that of mem- 

js, there arc four classes of zobphytes; brane, and hardened by carbonate of lime, 

first resemble {nircellaneous shcllh; the togctlier with a little jihospliate of lime. 
HkI resemble mother-of-pe.irl shcll:i; Fhmtra /oUucea, treated in the same 

third resemble crusts; and the fourth manner, left a finely reticulated membrane, 

n. which possessed the properties of coagii- 

. When the madrepora virginea is im- lated albumen. 'I'lii.' solution contained a 

■sed in diluted nitric acid, it t iiervesces little pluisphatc of lime, and yielded abun- 

mgly, and is soon dissolved. A few dance of carbonate of lime when treatetl 

itinous particles float in the solution, with the alkaline carbonates. 1'hc coralfina 

ch is otherwise transparent and cohmr- opuntir.^ treated in the same manner, yielii- 

. Ammonia precipitates nothing; but ed the sanu: constituents; with this difl'er- 

carbonate throws down aiiundance of ence, that no pliusphate of lime could be 

lonatc of lime. It is composed, then, detected in the fresh coralline, but the so- 

rarbonatc of lime and a little animal lution of burnt coralline yielded traces of 

ter. The following zoophytes yield it. The in> or/mu-ea exhihits the same 

rly the same result>: — phenomena, and is formed of the same con- 

Madrepora murieata, stituents. W hen dissolved in weak nitric. 

— ^— ^— labvrintliica. acid, its colouring; mutter falls in the state 

Millepora ceru'oa, of a iiiie red powder, neither soluble in 

alcicornis, nitric nor muriatic arid, nor chanj^^d liy 

Tubijiora miisira. theni; whereas tlic tinging matter of the 

. AVhen the madrepora rumea is plunged tuhipora mvxica is tlestniyt d by these acidn. 

< weak nitric acid, an ellervescence is The branches nf this iris are di\ided bv .1 

all.v produced; but after all the soluble series oi' knots, 'i'li^sc knots are cartiln- 

L is taken lip, there reinaiub a membrane j^jnous hoviies ronneetrd together by a 

ch ntuins rom]dete!y the ori<:inal shape ini-ndjtaneous cor^t. ^V itliin this coat there 

the madrepore. The substance taken is a conical cavity filli d with the earthy or 

iii pure lime. Hence, this madiipore is roralline matter: so that, in th:* recent state, 

ipoacd of carbonate of lime, and a mem- the bi-.iiiches of the iris are capable of con- 

naceous substance, which, as in mother- 

learl shells, retains tlic figure of the ' Merat-Guillot, .iTrrn. </c; C'A»m. xxxiv. 71. 




fDIX, 



* CovTAi vxvc tereral Ttblei referred to in the body of the Work. Many important 
Tables usually placed at the end of Chemical Treatises are inserted under the particular 
uticlcs to which they belong. Thus the I'ables of the Mineral Acids will be found 
under Acid (MuaxATic), (Nitiic), and (Sulphuric). For others, see Acin in 
general, Alcohol, Attsactiok, Caloric, Climate, Coal-gas, Comiustion, 

KQ.U1VALEKTS, ELECTRICITY, GaS, UyDROMETER, LlGHI, MeTAL, KaIV, SaLT, 

Water (Mineral), Wine, &c. &c. 

I. — Dr. H o//<u/on*« ^"umerical Table of Chemical Equivalents. 

Dr. W^'ollaston's numbers represent the weights of the atoms of bodies, oxygen being 

called ten. 



1. ll>-drogen .... 1.32 

2. Uxvgvn .... 10.00 
5. Wat«r 11.32 

4. Carbon .... 7.54 

5. Carbonic acid (20 oxygen) 27.54 

6. Sulphur .... '2O.i)0 
r. Sulphuric acid (30 oxygen) - 50.00 

8. Phosphorus . . . • 17.40 

9. Phosphoric acid (20 oxygen) 3740 

10. Aiote or Nitrogen 17.54 

11. Nitric acid (50 oxygen) 67.54 
IZ .Muriatic acid, dry - • 34.10 

13. Oxymuriatic acid ( 10 oxygen) 44.10 

14. Chlorine 44.10 + 1.32 hydro- 

gen = muriatic acid gas 45.42 

15. Oxalic acid .... 47.0 

16. Ammonia • 21-5 

17. Soda 39.1 

18. Sodium (above — 10 oxvgcn) 29.1 

19. Potash . . . 1 . 59.1 

20. Potassium (above — 10 oxvgcn) 49.1 

21. Magnesia - • ' • 246 
23. Lime 35.46 

23. Calciuto (above — 10 oxvgen) 25.46 

24. Strontites .... 69.00 

25. Barytes .... 97.00 

26. Iron 31.50 

Black oxide (10 oxvgen) . 44.50 

Red oxide ( 15 oxygen ) • 49. 50 

27. Copper .... 40.00 
Black oxide ( 10 oxygen) . 50.00 

28. Kinc 41.00 

Oxide (10 oxygen) 51.00 

29. Mercury .... 125.50 
Bed oxide (10 oxygen) • 135.50 



10. 






33. 



34. 



35. 
."»6. 
37. 
38. 
39. 

40. 

41. 
42. 



43. 

44. 
45. 
46. 



Black oxide (125.5 mercury) 

I .cad 

Litharge (10 oxygen) - 

Silver 

Oxide (10 oxygen) 
Suboarbonate of ammonia . 
HiK:arbonatc (27.5 carbonic acid) 
Sub^arbonatc of soda • 
«i.carbonatc (27.5 C. A. + 11.3 

water) - . - - 
Sub carbonate of potash 
Bi^carbonatc (27.5 C. A. -|- 11.S 

water) . - . - 
Carbonate of lime 
biir^'tes - 



- lead 



-sulphuric acid tlrv 

Do. sp. gr. 1.850 (50 + 11.3 

water) .... 
Salphate of soda (10 water rs 

113.2) .... 
Sulphate of potash 
Sulphate of magnesia dry 
Do. crvHtallizcd (7 water = 

79.3) .... 

Sulphate of lime dry > 
Crystallized (2 water = 22.64) 
SuipliHte of struntites • 
— — — bar\'tes 

■ copper (1 acid -^ 1 

oxide + 5 water) 
— — — iron (7 water) 
zinc (do.) . 



47. 

48. 

49. lca<l 

50. Nitric acid dry 



261.00 

129.50 

139.50 

135.00 

145.00 

49.00 

76.50 

66.60 

105.50 
86.00 

125.50 

63.00 

124.50 

167.00 

50.00 

61.30 

202.30 

109.10 

74.60 

153.90 
85.50 
108.10 
119.00 
147.00 

156.60 
173.80 
180.20 
189.50 
67.54 



Nitric •cid, sp. gr. 1'50 (3 ' 
= 23.64) . 
51. Nitrate of at»da 
52. pol»ih 



Oxjinuriiteof do. (W oxygen) 



r 59. Muriite of lii&« - 

90.30 60 bityles 

106.60 61. lead . 

126.60 63. lUver . 

IOj.OO 63. meicun 

164.50 64. Siib-tnuHttte of do. (1 wid 
30r.00 oiygcB + 3 mercury) 

66.90 65. Phoiphate of lead 

7J.30 66. Oiatite of led 

93.30' 67. Biii-oxikliie of potaab - 
153.20 




* TABLES exhibiting a collective View of all the FriKOrific MixtBTH 

containecl in Mr. Walker's Publication, ISOa. * 









ating CM, mlAmi the aid of la, rafficieta fir all vw/ul and ftulwpAicat ftfnm 1 


in nay pari if the H'orlJ, at ang Seonn. 1 




FRiooRiFio MiXTuaEs wrxHouT k-e. 1 




MIXTUItES. 


Tltermameler linti. 






\turiate of ammonia 


5 parts 








Nilnile of potash 




i 


From + 50° to + 10° 


itf 




Water 
















5 part. 








Nilrate of noluh 
Sulphate of loda 




i 

a 

16 


From + 50° lo + 4' 


« 




■titrate of ammonia 

Water 




I pan 


From + 50° to + 4*' 


49 




Sitraleof luimunia 










:;arbonalc of acxU 




1 From + 50" to - 7- 


ff 








1 




^M 



Fiiigfilt Miumi vkk be. 


MIXTtlRRS. 


~ 


n.g.^«id 


Ibimleof H>d. . 




2p.rti 


r 
1 


to-J° 


* 


InrUU or loda - 
MbiuU of immonH 




Spun. 


lo-IS" 


• 


iMW.ACItOUnilcdiec 
fartrteof»Kl> - 
Muriate of ■mmonia 
XitrUe of pounh 




24 part* 
10 


tO-lH% 


• 


ta*. or pnundca ke 
(unalc of loda ■ 




»-P«"» 


lo-ij- 


• 


li>0»d«1pk..r;cTUl 




3p»rti 


From + 3:* to —ar* 


ii 


iuriulc xtH 




8pwi. 


From + JS" to — 27* 


59 


KInted nitric acl.! 




I P"^* 


From + J:;"to — 3o* 


62 


iuriueofliiAe ■ 




*p«rt. 


>-rom + J-fto — ■«)• 


72 


too. . . - 
[>yw.wuri»teof lime 




Sp-rt. 


yr<,ti. + 32»to-J0" 


o 




J pan. 


Fri,m + :i;'to — il" 


. 


..^K?^'?;:"^;^''^" 


.-it 


^SsS: 


Ci- 





lV^T^_BJ.E-r,K.i.Hn_frf Frifffi/St Miit 



MlXTlIlieS. 


7'Af nwnwlrr' «nJt<. 


34 


rh.«pt»fof.oJ> 

Nitrate ot MumonU 
Jilnltd nitrie .eid 




4 


From C to — Si' 


ai\-»a nAxtA uid* 




4 


From — 34» to — SO' 


16 






3pKru 


Frum 0° to — -10' 


46 


Mlaled Tutric »ciil 








3 


From — l(i" to — iii" 


46 










I-"" 


l-tiim — :.■(.• to — «(" 


40 










jp... 


Prom + 30* lo — 48* 


«8 


•w^rtoofVim* - 




Inow . ■■ 




3p.rt. 

4 


From -f I0« lo — St" 


64 






3pu1> 


Pro«. - U» 10 - 6«» 


J3 


Mnriilr of lime ■ 








51- 


Frum 0» to - 66' 


«6 


Cryrt. nwirUle of limp 




tnuw - 
Cr)f»t irutiate of Kww 




lp«rt 

3 


From — 40*10— 7^" 


a 




8 part* 


Prom -68" to — 91* 


33 


Dilm«d «<t|<)inric .ci.t 





■ tiikn rf iht rrrcHiac nhlt^' 



1I, pnriouilj 1* miiiiif, id 



« *iapnatitn ttviini. 



V.~TAMLE of Capacititi tf diftrtHS SaitiaMUi fir CaUne. 

In this Table, the ■uthoritiet m marked bf tbe initiila of the icapcctiw an 
luunra. C. Crawford: K. Kirwan: Ir. Irnne: G. Gidolln: L. LaviuMer: W. Wikfe | 
M.Hejer. 



1. Hydrogen gaf • 

2. Oxygen gH» 

3. Atmotpheric air 



CI.4000 
47490 
1.7900 



GA8ES. 



IJSW c- 
14tM ■ 

■793C • 



7. Solution of carbonate of 

ammonia, 

8. Solution of brown augar 

9. Alcohol (15.44) . 

10. Arterial blood 

11. Water 

12. Cow'i milk 

13. Sulphuret of ammonia 

14. Solution of muriate of ao- 

da, I in 10 of water 

15. Alcohol (9.44) 

16. Sulphuric acid, diluted 

with 10 of water, ■ 

17. Solution of muriate of to- 

da, in 6.4 of water 

18. Vetioua blood 

19. Sulphuric acid, with S 

parts of water 
"0. Solution of muriate of to- 

da, in 5 of water ■ 
dl. Nitric acid (39) 

33. Solution of aulphatc of 

magneiia. in 2 of water 
23. Solution of muriate of so- 
da in 8 of water 

34. Solution of muriate of •»• 

da in 333 of water 



K. 



33. 3i 
34. 



.9250 
.9050 



C. 35. 

36. 
C. 
K. 37. 

38. 
G. 
Ir. 39. 

40. 

41. 
C. 43. 
C. 43. 



.8440 

.8440 
.8320 

.8300 



Solution of sulphate of 
soda in 3.9 of water 

Olivfoll 

Water of ammonia, ap. 
pr. 0.997 - 

Muriatic acid, sp. gt. 1.122 

Sulphuric add, 4 paru 
with 5 of water 

Kitric acid, sp. gr. 1.39895 

Solution of alum in 4.43 

Miiturc of nitric acid with 
lime. 94 to 1 - . 

Sulphuric acid, with an 
equal weight of water 

Sulphuric acid, 4 pafta 
with 3 of water 

Alcohol (9.15) 

Nitrous acid, sp. gr. 1.354 



.6490 X. 

.6119 L : 



.6031 I. 
£02l C. , 
J7W K 

jao - 




,*. 



73. Alder Wood 

74. Setsile-leaved oak 

75. Ash wood - 

76. Pear tree wood - 

77. Rice 

78. Hone-beaat 

79. Duct of the pine tree 



81. Beech 
83. Hombean wood 
83. Birch wood 
M. Wheat 

85. Elm 

86. White wax 
8r. Pedunculated oak wood 
8a Prune tree 

89. Ebony wood 

90. Quicklime, with water, in 

the proportion of 16 to 9 

91. Barley 

92. Oatf 

93. Charcoal of birch wood (99) 

94. Carbonate of magnesia 

95. Pruiitan blue 

96. Quicklime saturated with 

water and dried 

97. Pit coal . . - 

98. Artificial p^ypium 

99. Clwrcoal (93) • 

100. Chalk (108) 

101. Rust of iron 

102. White clay 

103. White oxide of antimony 

washed 

104. Oxide of copper 

105. Quicklime (107) 

106. Muriate of soda in crystals 

107. Quicklime (105) 

108. Chalk (100) 

109. Crown glass 
lia Agate, ap. gr. 2.648 

111. Earthen ware 

1 12. Crystal glass witliout lead 

113. Cinders 

114. Sulphur 

115. Ashes of cinders 
116 White glass, sp. gr. 2.386 
117. White clay burnt 
lis. Black lead 



.5:)00 


M. 


.5100 


_ 


.5100 


._ 


.5000 


..« 


.5060 


C. 


.5020 


^i. 


3000 


_. 


.4920 


— 


.4900 


M. 


.4800 


_ 


.4800 


_ 


.4770 


C. 


.4700 


M. 


.4500 


G. 


.4500 


M. 


.4400 


_ 


.4300 


— 


.4391 


U 


.4210 


C. 


.4160 


^m. 


1.3950 


G. 


.3790 


_^ 


.3300 


— 


.2800 


G. 


.2777 


C. 


.2640 


G. 


.2631 


C. 


.2564 


_ 


.2500 


_ 


.2410 


G. 


.2272 


r. 


o ^-o 




.««>/ m 


^*^ 


.22^9 


«.» 


.2260 


G. 


.2168 


L. 


.2070 


G. 


.2000 


Ir. 


.1950 


W. 


.1950 


K. 


.1929 


K 


.1923 


C. 


.1890 


Ir. 


.1855 


C. 


.1870 


W. 


.1850 


G. 


.1830 


— » 



119. Sulphur 

130. Oxide of antimony, nearly 
free of air 

121. Rust of iron, ditto ditto 

122. Ashes of elm wood 

123. iron (125.127, 128.132) 

124. Oxide of zinc, nearly freed 

from air 

125. White cast iron 

126. White oxide of arsenic 

127. Iron (123.132) 
12a Iron, sp. gr. 7876 

129. Cast iron abounding in 

plumbago 

130. Hardened steel 

131. Steel softened by fire 

132. Soft bar irrm, sp. gr. 7.724 

133. Brass, sp. gr. 8.356 (135) 

134. Copper, sp. gr. 8.785 (136) 

135. Brass (133) 

136. Copper (133) 

137. Sheet iron 

138. Zinc, sp. gr. 7154 (143) 

139. White oxide of tin, nearly 

free of air 

140. Cast pure copper, heated 

between charcoal, and 
cooled slowly, sp. gr. 
7.907 

141. Hammered copper, sp. gr. 

9150 

142. Oxide of tin 

143. Zinc (198) 

144. Ashes of charcoal 

145. Sublimated arsenic 

146. Silver, sp. gr. 10.001 

147. Tin (152) - 

148. Yellow oxide of lead 

149. White lead 

150. Antimony ... 

151. Antimony, sp. gr. 6.107 

152. Tin, sp. gr. 7.380 (147) 

153. Ked oxide of lead 

154. Gold, sp. gr. 19.04 

155. Vitrified oxide of lead 

156. Bismuth, sp. gr. 9.861 • 

157. Lead, sp. gr. 11.45 

I5o. -■^"^^" • ■ • • 



.1830 K. 

.1666 C. 

.1666 _ 

.1402 -- 

.1450 Ir. 

.1369 C. 

.1320 G. 

.1260 — 

.1269 C. 

.1260 W. 

.1240 G. 

.1230 — 

.1200 _ 

.1190 — 

.1160 W. 

.1140 W. 

.1123 C. 

.1111 — 

.1099 L. 

.1020 W. 

.990 C. 



.990 G. 

.970 G. 

.960 K. 

.943 C. 

.909 — 

.840 G. 

.820 W. 

.704 C. 

.680 — 

.670 G. 

.645 — 

.6.50 W. 

.600 -. 

.590 G. 

.500 W. 

.590 G. 

.430 W. 

.420 — 

.352 C. 



* The above capacities of the gases are all erroneous; and those of the other bodies 
are probably more or less incorrect. See Calorxc* 
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• TABLE IX^-JV>« Frtmrh Wtight* mtd JtfMMm (eotntofttf ly Dr. Ilnui^ jtK) 
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* TAMJS XU^CttmifmAnn ketwtm Igiy&a wd •iker iVwtgn W^fkit and Msature: 

tf^EmgiUh WeighiM and Meanire*. 

Troy Weight 

Pound, Ouncet. Dmu. ScrufUet, Graint, Grammet. 

I » 18 =. 96 = 288 = 5760 ^ 372.96 

1=8-= 14 =480= 31.08 
1 = 3 = 60 = 3.885 
1 = 20 = 1.295 

1 = 0.06475 

Avoirdupoii Weight. 

Pound, OvnecM, Drnu. Graint, Grammet. 

1 ^ 16 = 256 = 7000. = 453.25 

1 = 16 = 437.5 = 28.328 

1 = 27.34375 = 1.7705 

Measures. 

Got Pintt. Ouneet, Drmt. Cubic. Inch. Litret, 

1 = 8 = 128 = 1024 = 231. = 3.78515 

1 = 16 = 128 = 28.875 = 0.47398 

1 ^ 8 = 1.8047 = 0.02957 

1 = 0.2256 = 0.00396 

N. B. — The Engliih sle-gallon contains 282 cubical inches. 
The wine gallon contains 58176 Troy grains; and the wine pint 7272 Troy grains. 

\Ij— 'German. 

71 lbs. or grs. English troy . . =^ 74 lbs. or g^. German apothecaries' weight 
1 oz. Nuremberg, medic, weight = 7 dr. 2 sc. 9 gr. English. 
1 mark Cologne = 7 oz. 2 dwi. 4 gr. English troy. 

III.— 2>t//cA. 

1 lb. Dutch = 1 lb. 3 oz. 16 dwt. 7 gr. English troy. 
7S7i lbs. Dutch = 1038 lbs. English troy. 

IV.— 5wedlwA fVeightt and Meaturetf uted by Bergmann and Scheele, 

The Swedish pound, which is divided like the English apothecary or troy pound, 
weighs 6556 grs. troy. 

liie kanne of pure water, according to Bergmann, weighs 42250 Swedish grains and 
occupies 100 Swedish cubical inches. Hence the kanne of pure water weighs 
48088.719444 English iroy grains, or is equal to 189.9413 English cubic inches; and the 
Swedish longitudinal inch is equal to 1.238435 English longitudinal inches. 

By Cverard's experiment, and the proportions of the English and French foot, as es- 
tablMhed bv the Royal Society and French Academy of Sciences, the following numbers 
are ascertamed: 

Paris grains in a Paris cube foot of water at 55^ F. ~ 645511 
English grains in a Paris cube foot of water • • --^ 529922 
Paris grains in an Enj^^lish cube foot of water • -- 533247 
English grains in an English cube foot of water ^ 437489.4 
English grains in an English cube inch of water = 253.175 

As a cubic foot of water weighs very nearly 1000 ounces avoirdupois, the specific 
Ipravities of bodies express the ounces in a cubic foot of them, the density of water 
being called 1000. 
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EXPLANA i ION OF THE PLATES, 

.WDED TO THE AMERICAJS" EDITIOA\ 

CAT.OBIMOTOK.— Plate 15. 

A a, V\f^. 1. two ctihical vessels, 20 inches square, inside hhb b % fVauie 
of wood containing' 20 sheets of copper, and 20 sheets of zinc, alternating: 
with each other, and about half an inchaparC. T T / r, nianscs of tin casl 
over the protrudin(j^ edj^esof the sheets, which are to communicate with 
each other. 

Fig. 2. Represents the mode in which the junction between tli'? 
various sheets and tin musses is eflccted. Between the letters z :, the zin" 
only is in contact with the tin masses. Between c c, tlie copper alone touchr ■ 
It may be observed, that, at the back of the frame, ten sliccts of copper bi - 
tween c c, and ten sheets of zinc between z z, are made to coinmunicati . 
by acommon mass of tin extending the whole length of meframe,bctwccii 
T T: but in front, as in Fig. 1, there is an interstice between the mass of tin. 
connecting the ten copper sheets, and that connecting the ten zinc bhccts. 
The screw forceps, .ippertaining to each of the tin masses, may he seen ou 
either side of the interstice : and likewise a wire for ignition iicKl between 
them. The application of tlie rope, puPey and wciglits is obvious. The 
swivel at S permits the frame to be swung nmnd and 1(»Mert'(l in'^o water in 
the vessel fl, to wash off the acid, which, after immcrsiv)i) In the dtht r vessel, 
iniglit rcmtinuc to act on tlie sheets ciicnisting tliem with or.Mi*. Uelween 
// pt there is a wooden partition which is not ncccvNun , tin;' :,.;h ii may be ben 
ctieial. 

Fig. 3. Represents a voltaic battery, in which l:i)]low para1cllop«pods of 
glass arc substituted for porcelain troughs. The plate.s arc suspended to 
bars counterpoised like window sashes. The udviintacrcs are, the arc 
easily cleansed, are quite imper>'iuus, andea.sily replaced. They may br 
procured where porcelain cannot be had. 



Dr. Hare*s substitute for Woulfe's or Nooth*i .Vpparatus for the impreg^a 

tion of fluids with gas — Plate 16. 

Fig. 1. The gas proceeding from a retoit, of whiclithc beak is introduced 
into the mouth of the receiver at m, ini:. t (Ie{K>siite in this vessel miich'of mnv 
rapour by which it maybe contamiiiatrd.and then passing down the trumpet - 
mouth tube, and through the contents of the innermost jar, afterwards ma} 
reach those of the intervening <ur at a, and the external one at b ,• de- 
piessing the fluid successively bel«)W the feet F /, and thus exposing a 
larger surface for absorption. When desirable, a recurved tube may be af- 
fixed to the tubulure to carr\' off noxious efHuvia. 

The other figures are to explain an apparatus on the same principle, coo- 
■tnicted of hollow, oblong paralcllopipeds, differing in length more than 
In breadth ; su as to allow a serpentine tube to wind into tiic interior, and 
deliver gas under a vessel shaped like a T. 

Fig. 2. Represents a vertical section of the whole, a> wlien situated 
fbruie. 

Fig. 3. A vertical section of the lower vessels only. 

I'*ig. 4. A vertical section of the covers alone. 

Fig. 5. A horizontal section, or ground pla:i of the lo«\ cr \ r-:>e1s. I'h* 
upper vessels are so proportioned as to divide the di&t:.; '•'-. he' v;-i*n •' • 
Wwer onea equally. 
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Kg. 3. Difplayiaooo ionofthctUdir 
nhle, greater iccuney may be attained in tl 

m«ner rod of wipe ia iwule to slide witlun the 
the ratio fm buflE) of the rodi to each other, t 

togivethouMndthi, by a«:ertaimng how far il 
the efTeet of a movement of one dinaion on th< 
obienred distance into ten paits. 

Kg. 4. Represents an apparatus adapted 
n»*«uw^ (iee article Eudiometer) ; and so « 
tuteforthe weU known appanitus. in whicl 
ployed to ignite hydroicen gas. Moisture in th. 
that apparatus, but does not interfere with th* . 

A A, a cistern divided by a water-tight parti 
holder G, fimn a cakmmotor situated under C, i 
in the other part of it. W W, wiies seyeraHy m 
vanic sutftces, and forked or slit at their ends, • 
an eudiometer for the explosion of inflaromal 
Eudiometer). At f f, are forceps (severally sole 
holding a wire to be ignited by the galvanic infl 

These wires and the pUtes with which they a 
at fig. 5, where there is an enhirged drawing oi 



wires. 



It is supposed'to be situated below the edge of 

plied with diluted acid reaching within a litUe di 

c, a cock soldered to a pipe communicating w 

©meter, h h, a gallows and guide wire, for regul 
meter. 

The construction of this wiO be better comprel 
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Niw EiT*u)xnui.—Pbte IT. 

Sig.l. StidinffTadcDduMKterarguineuarer, fumountedbritiapbe* 
nndal redpient. r r, didin^ tod gndiMted into twenty divkkm^ f tft 
ufadiTided into ten, to m to make two hundred put*. At m f, are i^«lf 
and female Bcrew^ (foTmin|f what medunici call a atuSng boaJ.hyneaM 
of which a cork loaked in beea-waz and wl ii eomprewed uvund the rad. 
At n, ia the neck of the recipient, ground to fit the recutreil tnbe whick 
entet* it. At 8, it a acrew, by which to close the capiUny octfice of At 
recipient. 

Kg. 3. Eudiometer upon the Mme principle, but made ttouter in order 
to lenit the ei|ilorion of inflammable miiturei. WW, wire to be ignited. 

Fig. 3. Diaplajf aconitnietionorthealidingrod, by which, wben den- 
iable, greater accuracy may be attained in the measurement of gaa. A 
smaller rod of 1^^ it made to slide within the larger. WbateTermay be 
the ratio (!n bulk) of the rods to e*di other, the lesser may be graduated 
to pre thousandths, by ascertaining how iar it mutt be mored to prodocc 
theeflTect of amovcment rfonediriHon on the large tod, and dividing the 
obierred diatance into ten parti. 

Kg. 4. Represents an apparatus adapted to eiphde an inflammable 
mixture, (see article Eudiometer} ; and to contrired at (o be a tubal' 
tute lor the well known apparatus, in ^icfa an electrophonit it em- 
ployed to ignite hydrogen gai. Moisture in th e ur suspends tbeactiansf 
that apparstusi but does not interfere with thr nn« hrrw repreienled. 

A A, a ciatem divided by a water-tight partition, which tepantea ths 
holder G, (hnn a calorimotor situated under C, and a plunger P, contaianl 
in the other part of it. W W, wires severally soldered to the different gal- 
vanic tutfteea, and forked or slit at their ends, io as to embrace the wire of 
an eudiometer for the eiplowon of influnraable mixtures, (see article 
Eudiometer). At f f, are forceps (severally soldered in the same way) fix 
holding a ftirc lo be igiiiteJ by llif gulva 
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